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Paving and Municipal Engineering 


VOLUME VIII. MARCH, EIGHTEEN NINETY-FIVE. NUMBER 8. 


VIEWS OF PRACTICAL MEN ON PAVING BRICK. 


[THe annual meeting of the National Brick Manufacturers’ Asso- 
ciation in Cleveland, February 12th to 15th, was devoted largely to 
the discussion of paving brick, beginning with a paper on the sub- 
ject: ‘‘Paving Brick from the Stand-point of the Engineer and 
Manufacturer,’’ by Daniel W. Mead, C. E., of Rockford, Ill. In 
the absence of the author, the paper was read by Mr. D.V. Puring- 
ton. <A report of the discussion, which brought out much valuable 
information from practical men, is given in connection with the 
specially prepared papers. | 

In considering the subject of paving brick it is not sufficient to 
examine only the qualities desired by the engineer, but it is also 
necessary to consider the possibilities of manufacture. In practice 
the ideal paving brick must be modified by the possible paving 
brick. The ideal paving brick is the aim. The possible paving 
brick must be the result. The ideal paving brick would fulfill the 
requirements of a perfect pavement. The possible paving brick will 
fulfill them as nearly as practicable. 

The perfect pavement must be (1) reasonable in first cost; (2) 
low in cost of maintenance and easy to repair; (3) durable under 
traffic and reasonably free from noise and dust; (4) free from decay; 
waterproof and non-absorptive; (5) of low tractive resistance and 
furnishing a good foothold for horses. 

That a pavement shall be reasonable in first cost is perhaps one 
of the most important considerations. At least it is the first re- 
quirement ordinarily considered, and is the index of possibility, or, 
at least, practicability, in manufacture. Almost any requirement 
is possible if cost is not to be considered, and the consideration of 
paving brick must be undertaken with this in view. 
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In the manufacture of brick there is, and always will be, more 
or less variation in the product from different parts of the same kiln. 
The best brick may be all that could be desired, the poorest may be 
entirely unsuitable for paving. Where shall the line be drawn? If 
a large percentage is rejected, one of three things must result. The 
best brick must command a price which will give a profit on the entire 
output; there must be a sufficient demand for the poor brick for 
other purposes at a price which will cover their cost, partially or 


I 
wholly, and thus reduce the price of the paving brick, or, lastly, 


the manufacturer must discontinue business. This is an inevitable 
law. Capital must receive remuneration or it will be driven from 
business. 

Every additional requirement, whether essential or non-essen- 
tial, will raise the price of brick, and consequently the cost of the 
pavement. This may not happen on any one particular job, as 
manufacturers, eager to place their output, may not recognize the 
extra expense of stringent specifications. It is bound to be the re- 
sult, however, in the long run. 

The essential requirements are then the necessary primary con- 
siderations in the discussion of the subject. In a general way we 
know what these requirements are. We know the characteristics 
of a paving brick which is unquestionably good. We also know the 
characteristics of a paving brick which is unquestionably bad. It is 
the limit where the trouble lies. Where shall the line be drawn below 
which brick shall be rejected; above which they shall .be accepted? 
This is important both to the engineer and to the manufacturer; to the 
engineer that he may command the necessary qualities at the lowest 
price; to the manufacturer that he may raise his average production 
as much above the limit as possible. That this limit should be 
settled at least approximately, is also very important to all con- 
cerned. And these requirements should be embodied in all spec- 
ifications for furnishing paving brick. That brick ‘‘shall be sat- 
isfactory to the engineer and inspector’’ is too indefinite. This 
begs the question and the manufacturer is left to the arbitrary 
decision of men who may, or may not be, competent judges. One 
engineer may desire a brick which will be objectionable to another, 
and thus, with indefinite specifications, the manufacturer knows 
not what quality of brick to produce, or what quality of brick to 
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ship. If definite specifications can be obtained, a long step will be 
gained in the right direction. These specifications should be the 
result of careful consideration, and to be of value should be so 
written as to mean exactly, and only, what they say. They must 
not represent an ideal standard which can not be attained, else is 
the manufacturer still at the mercy of arbitrary inspection. They 
should represent the engineer’s best idea of the necessary standard 
for the work on hand. Lack of definite specifications, impossi- 
ble specifications, or unmeaning specifications, are confessions of ig- 
norance on the part of their writer—confessions that any engineer 
should be slow to make. Let the specifications be definite, and the 
manner of making the tests so stated that the manufacturer can 
apply them before shipment, and one large item of expense can be 
eliminated from the problem. 

The last suggestion involves the question of standard methods 
of making tests in order that all tests can be compared. By this 
means the manufacturer can apply the tests at his factory and so 
improve his product as well us reduce the rejection on delivery. 
While universal standards for paving brick may be yet impossible, 
standard methods for making tests certainly are not; for standard 
methods of testing are already applied to numerous other materials. 
The Illinois Society of Engineers and Surveyors have already ap- 
pointed a committee on standard tests for paving brick, and it is 
believed that within the year standard methods will be adopted 
which will be universally used within the state of Illinois, and will 
be a forerunner of greater and wider advancement in the same di- 
rection. 

Generally accepted standards for the material are not so easily 


suggested or adopted, and rightly so. The location and character 


of improvements vary, and the class of material must also vary 
with the required service. The residence streets of the small city 
and the business thoroughfare of the metropolis demand different 
treatment, and a standard for one may be unsuitable for the other. 
Great advances in this direction are possible only by means of care- 
ful experiment or by more extended experience. Should standard 
tests be adopted, the various experiments made can soon be collect- 
ed and correlated and definite opinions be formulated. Otherwise 
an extended series of experiments is the only method of attaining 
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these results. To make such a series of tests, samples of the best, 
medium and poorest brick should be taken from each city using 
brick pavement, with a careful record of their length and class of 
service, and also samples should be obtained from each factory 
manufacturing paving brick. With these samples careful experi- 
ments should be made, and from the results definite conclusions 
can be drawn in a limited time. 

No series of tests yet made has been extended enough to give a 
basis for definite conclusions of wide application; and on account 
of the great variation in methods of tests, the results of various 
experiments are not comparable. Surely where the municipality, 
the engineer, the manufacturer and the contractor are all so 
directly interested in the knowledge of the necessary qualities of 
the paving brick, something can be done towards definitely settling 
the matter. Much can be done if those interested will undertake 
systematic investigation, and the expense of such investigation 
would be small in comparison with the value of the results which 
can be attained. 

The writer must confess that while he had definite and decided 
ideas some years since, on the subject of the requisite qualities of 
paving brick, he is not so positive now. He is open to conviction, 
and believes there is very much which remains to be deter- 
mined. <A few general ideas on the subject may not, however, be 
without interest. 

Size.—The size of a paving brick is subject to considerable 
variation in various parts of the country. The ordinary size of 
building brick is the result of the adaptation of various require- 
ments, perhaps without specific consideration, but nevertheless at 
the dictate of experience, of convenience, of quality and of cost. 
Common brick of the ordinary size are, it is believed, cheaper to 
make, of better quality, more convenient to use afl less in cost 
than any brick from the same clay of radically different proportion. 
[It is believed that the same will hold good of paving brick. No 
divergence from the ordinary size, which has been attempted, and 
which has come under the observation of the writer, has given 
unqualified success. To the general proposition as above stated, 
an important corollary follows in the case of paving brick. That 
is, that the poorer quality of paving brick, if used at all, must be 
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used for building brick, and to be so used must, as a rule, be of 
essentially similar dimensions to the common brick. This use of 
brick unfit for paving, often makes a considerable difference in the 
cost of the paving brick. The writer does not regard the matter of size 
as unquestionably settled. In pavements for the heaviest traffic, it 
may be found that other proportions should be adopted, and that 
the additional cost will be warranted by the better results attained. 


This, future experience alone can settle. 

Regularity of Shape.—Perfection in shape is an essential of all 
brick for ornamental purposes. But it would not appear to be such 
an essential requirement in the brick for a pavement. A reasonable 


regularity is necessary for durahility and ease of traction, but too 
stringent requirements will advance price, while not giving their 
equivalent in additional value of the pavement. The question of 
the value of repressed brick would also arise in this connection. It 
is believed that this question is very largely unanswered by experi- 
ence, as yet, and that it is quite possible that while in some cases 
the expense may be warranted, in other cases it will not. 

Laminations.—Marked laminations are fatal defects in a paving 
brick, and their entire absence is greatly to be desired. Lamina- 
tions, however, which are almost closed by the subsequent vitrifica- 
tion of the brick may be admitted when not too extensive. Methods 
of manufacture which will entirely eliminate this defect is a subject 
of profitable research. 

Vitreous Structure and Toughness.—Absorption is an inverse in- 
dex of vitrification, and in a sense may also be regarded as an in- 
dex of toughness. That is when the vitreous characteristic be- 
comes too pronounced, the brick is often not as tough as when vit- 
rification is not carried so far. At what point the limit should be set is 
still a subject for investigation. Crushing and transversestrength are 
indices of structural qualities, to an extent, at least. The former 
varies so greatly with the method of application, as to be of little 
use without standard ynethods of application. Transverse strength 
is more easily a, and it is believed is a more accurate in- 
dex of quality. The writer, in a paper before the Civil Engineer- 
ing section of the Engineering Congress, at Chicago, in 1893, pre- 
sented an outline of specifications, in which the limits were set 
somewhat broadly to allow of modification for different classes of 
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work. They are again presented here, with slight modifications, 
for the purpose of eliciting discussion. 
PROPOSED SPECIFICATIONS. 

All paving brick must be homogeneous and compact in struct- 
ure, free from loose lumps of uncrushed clay or from extensive lam- 
inations, or fire-cracks or checks of more than superficial character 
or extent. All brick so distorted in burning as to lie unevenly in 
the pavement shall be rejected. All brick shall be free from lime 
or magnesia in the form of pebbles and shall show no signs of 
cracking or spawling on remaining in water 96 hours. They shall 
be subjected to the following test for abrasion: Five brick shall be 
placed in arattler which shall not exceed 28 inches in diameter and 
which shall contain 100 pounds of foundry shot of not more than 

i pound weight each, and said rattler shall revolve ata rate of not 
more than 25 revolutions per minute. They shall endure this test 
without sustaining a loss of more than from 1 to 2 per cent.* per half 
hour after the first half hour 

The brick shall have a specific gravity of not less than 2.00 to 
2.20.* They shall not absorb more than from 1’ to5 per cent.* of 
water when dried at 100° Cent. (212° Fahr.) and immersed for 24 
hours in water. They shall not crush under iess than from 8,000 to 
12,000 pounds* per square inch when tested by preparing 1’¢ inch 
cubes with beds carefully rubbed to parallel and equal faces and 
tested between adjustable plates. They shall show a modulus of 
rupture of from 1,400 to 2,000 pounds* per square inch when tested 
in full size on their side, the same to be computed by the formula 

R 3 1wW 
2 bd? 
in which Ris the modulus of rupture, 1 the length between sup- 
ports, b and d the breadth and depth, and w the load. All brick 
tested shall show an average equal to the limits named above, buta 
variation in individual specimens of not to exceed 10 to 20 per cent.* 
of the above limits will be allowed. 

No brick not hitherto successfully used at other places will be 

accepted without a chemical analysis certified to by some compe- 


*These figures include the limits from which the limit to be specified should 
be selected, in accordance with the qualities desired or possible under existing 
circumstances. 
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tent chemist of reputation, which analysis shall show a chemical 
composition not differing materially from that of other paving brick 
in successful use. 

All brick shall have a proper shrinkage and shall not differ ma- 
terially in size from the accepted samples of the same make, unless 
said change is due to a change in die, such change to be acceptable 
to the engineer. _ Nor shall they differ greatly in color from the 
natural color of the well-burned brick of its class and manufacture. 
These qualifications shall be compared with the brick deposited at 
the time of letting or with others afterward substituted by the con- 
sent of both parties hereto. 

The pavement shall be guaranteed for one year from the date of 
its completion, and all brick injured by frost or shown to be defect- 
ive in character or quality during this time shall be replaced by 
suitable material at the contractor’s expense. 


Daniel W. Mead. 


Mr. Beahan, of Illinois—I confess I feel very much more at home in speaking 
on this subject from the standpoint of an engineer, than I probably could from 
the standpoint of a manufacturer. For while I have been an engineer all my 
life, the length of years that I passed in manufacturing brick is quite short. 
There is no reason why we can not have standard specifications for brick, which 
is simply another product of earth and fire, the same as we have now of iron. 
You may not all of you be aware of it, but for our bridge. and for our structural 
iron work, we have standard specifications not fixed by law, but fixed by custom, 
and in this way, the civil engineers of this country are organized in various clubs 
throughout the country, but there is a parent society that has its office in New 
York City, known as the American Society of Civil Engineers. After along time 
of struggling, and sweating, just as we are going through with brick, there 
was a committee appointed by the American Society of Civil Engineers to define 
what structural iron should be for bridge work. * * After considerable ex- 
perimenting and consideration of the subject they recommended certain stand- 
ard qualities. For example: Iron intended for compression must stand so 
many pounds pressure per square inch. That for tensile strains must 
stand so many pounds tension by the square inch, and there must not be more 
than so much per cent. of phosphorus, which is the dangerous substance. Now, 
that is no law, it is true, but it is the recommendation of that society, and that 
recommendation goes so far that if you goover your specifications for bridges, 
you will find either that those specifications are laid down there in detail, or it is 
specified simply that the iron must come up to the qualifications and the require- 
ments recommended by the American Society of Civil Engineers. Now that set- 
tles the entire matter so far as the iron manufacturers are concerned. I know 
that we can have the same laws laid down for us brick manufacturers. It does 
not need any eloquence or words of mine to show you that it would place matters 
for us manufacturers in a much better light. 
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I wish to say to you that the right way to bring this about is to get the engi- 
neers that you come in contact with to do precisely what we did upat Monmouth 
a few weeks ago,in the Illinois society. We so impressed it on that society 
that they have appointed a committee toreport at their next meeting on standard 
specifications of brick. The committee has been given a good deal of latitude, and 
I don’t think we will get our regular standard specifications—I hope we will not. 
But they will, I think, specify the size of the brick. It doesn’t take a great deal 
of erudition or experiment to tell whether a brick should be one-eighth of an inch 
shorter or longer. Almost any engineer of four or five years’ experience ought to 
arrive at that in a year. Then something will be determined as to how they 
shall be tested. I believe we shall see this rattler, this bug-a-boo of manufacturers, 
specified, and there will be some velocity given to it, so that it will not be too fast 
or too slow. Arattle test may mean anything, but the size and speed of the rattler 
will be specified. If inthe societies of Indiana and Pennsylvania and Ohio, you 
will do the same thing, you will get this matter settled, and when this is done we 
will take it up in our American society, and have the same general rule applied 
to brick as applies toiron. This is something tangible, something you can do, and 
it is money in your pocket. 

In these specifications the first thing to decide is the size. If things go on as 
they have been going there will be special dies in every brickyard. You will have 
them up therein separate frames and each city engineer will have his ownspecial die. 
Not only that, but every time you elect a new one he will have to have his own special 
die, and they willall die together. With our own company we were toldin acertain 
city that our brick were all right, but the engineer said: “They are an eighth of 
an inch too long.” [Laughter.| Then another engineer, who visited our place 
about ten days ago, said: “I would like those corners rounded more; couldn’t you 
do it?” 

“Oh, certainly, we could do anything when we get paid for it, and sometimes 
when we don’t.” 

Three days after, another engineer came round and said: “I don’t like those 
corners,” and we said: “Those corners have been criticized. We have been think- 
ing of changing them.”’ And he said: “I hope you will; I want them square.” 

So, what are you going todo? You must buy dies to suit every customer, or 
lose his custom. Times are hard, and we have to buy the dies. There is no reason 
why we should not have some fixed size within a reasonable limit. To-day there is 
no difficulty about the length, certainly not within an eighth of an inch. I believe 
that the size of paving brick will be the size of building brick, practically [ap- 
plause], perhaps in length. My reason is twofold. The first reason is not the 
first the engineers generally give, but the first the manufacturers always give— 
the cost is less: and I will tell you why. Every brick that you do not burn right 
for paving is useless, and even we fellows that burn 95 per cent. of our brick (in 
our minds) [laughter], have some of those brick. They must be sold somewhere, 
and for some purpose. If you have them the right size for building brick you can 
sell them so as to make a profit on them. The city engineers, when that is made 
clear to them, will not want a brick of which the refuse can not go into a build- 
ing, because they know you must add that to the price of the pavement. My theory 
is, that the thickness of a brick is limited by the reach of a man’s hand. We found 
that out. We made brick about two and three-quarters inches, and couldn’t sell 

them. Some contractors for a little while thought they were very fine, but they 
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cripple the masons so they couldn’t lay so many yardsinaday. A man can not 
reach six inches. Thereis a limit, and I think that is somewhere between two 
and a quarter to two and a half inches. 

The next thing after the size of the brick is the test. I want to call your at- 
tention to a little inconsistency in our present absorption test, and it is an incon- 
sistency that an engineer will see ina moment. We say the brick shall absorb 
so many ounces in seventy-two hours. There is nothing said as to how you shall 
dry it. You know you can dry it in your yard and it will absorb less than if it 
was taken out of the kiln. Now, the only way, from an engineer’s startdpoint, is 
this: Take that brick and put it in a furnace, raise it to a certain degree of heat 
and keep it there for a certain number of days, until you have driven off all the 
moisture. If you take the brick just as it is, you put that in water for a certain 
number of hours and weigh it very carefully. Now, it is not the percentage of the 
absorption of weight of that brick that shouldcount. Did you ever think of that? 
Suppose that isa brick 4x5x9 in one hand. Suppose you have a small brick in 
the other. Does any man of sense pretend that two per cent. of absorption in that 
brick is the same as in the other brick? Do you suppose the water ever gets into 
the center of that brick? Certainly not. One per cent. should be by weight and 
one per cent. by superficial area. And that is the way we make our absorption 
test. Our big brick stand a better absorption test than the little. When we are 
going to have them tested for absorption we send them big brick. 

I have spoken something about the rattle test. That rattler should have a 
certain length and a certain diameter and a certain form. Weshould not simply 
tumble the brick around the way we do now. The rattler should have a certain 
speed and should be filled with iron of acertain form anda certain hardness. Ifyou 
are going to test it fora beam, you must do it in a certain way. Suppose this isa 
brick (indicating) and set it up edgeways. Of course it is a great deal stronger 
than if turned down flat. There is nothing said in the specifications about it. 
Now, if I put my two fingers close together so (indicating) and put my load up 
here, it is a great deal stronger. It is all beam test. Now, we should say whether 
that brick stands flat or edgeways, how far apart those two edges are, and then we 
can tell something about that test. Mr. Mead has advised that a brick be taken 
the full size, not some little cube. That is right. When we make tests for bridge 
iron we take full sized parts, and so it should be with brick. We should take 
the whole brick, and then, of course, take into account the size. Now, there 
are plenty of engineers that can figure that out very easily for you, and the larger 
the brick is, of course, the larger load it has got to stand in order to be just as 
strong a brick. 

There is a point that has been taken up in St. Louis, and that is the specific 
gravity. Now, I believe there is something in that. I know that in our shale, 
when we burn that brick to a certain degree of hardness, it weighs a certain 
amount. Our brick weigh more when vitrified than before. But after you have 
vitrified them, if you go on and burn them harder, they will lose in weight. If the 
engineers would only apply the specific gravity test, it would save ruining a 
great many brick. And we fellows who are burning black brick would find that 
we were injuring brick by over-burning. The specific gravity should be taken 
into account. 

On a motion by Mr. Purington, further discussion of the subject was deferred 
till later in the session, following a paper by Prof. Orton.| 
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THE TESTING OF CLAY PAVING MATERIAL. 


No subject has been so much in the mind of the clay-working 
public during the last five years as the manufacture and use of clay 


paving material. Certainly no subject has received such constant 


and such able discussion in the trade journals, and these are the 


best index we have of the trend of popular thought. There is 
nothing in this fact to awaken surprise after all, for the meteoric 
ise and splendid development of this industry has been such as to 
challe nge the admiration of even those to whom this subject has no 
other than a general interest. But to those who, like this present 
body, are intimately interested from every point of view, the sub- 
ject has so far constantly gained in fascination. 

We have usually referred to it as a new industry, and various 
writers have, with more or less accuracy, sketched its recent his- 
tory and to prove its first authentic use. There can be no doubt of 
the substantial correctness of this view; neither can there be any 
doubt of the fact that sporadic and isolated cases of the use of brick 
pavement have had a wide occurrence for long periods in the past. 
But, viewing the present industry as a whole, and bearing in mind 
the high quality of the materials demanded, and the skill and per- 
fection attained in their use, it is certainly new to the world, and 
to the America people belongs the credit of this great step forward 
in the path of comfort and civilization. 

Up to the present time the progress of the industry has been 
continuously in the direction of strength and stability. Many ques- 
tions have naturally arisen, both in regard to the choice of mate- 
rial, methods of manufacture and methods of use of the product, 
and while some errors have been committed, some false views advo- 
cated and some erroneous impressions accepted, still the great mass 
of experience so far attained has been without any serious sacrifices 
to the future popularity of the material. This statement is a most 
remarkable one, and to many may seem to merit contradiction. 
What other industry can be brought forward whose progress from 
infancy to manhood’s strength has brought no severe reverse or 
heavy loss? 

There is reason for this fact, and one which has so far been very 
scantily acknowledged in the literature of the subject. The secret 
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lies in the fact that paving material is only a new form of an old 
class of ware; that for fifty years or more two industries have been 
steadily, faithfully and arduously working out the practical facts on 
which the manufacture of all vitrified materials rest. These two 
are the fire-brick industries and the sewer-pipe industries. The 
former have been engaged so far, like our esteemed friends in the 
present Congress, in mastering the science of how not to do it. 
That is, they have been studying vitrification as an enemy and 
learning how to avoid it, while the sewer-pipe men have on the 
other hand zealously sought to obtain the key to its control. 

To these two industries we owe the most of what we know of the 
preparation of hard clay and nonplastic materials for use; of the 
drying of such wares without detriment to either structure or shape; 
of the burning to the proper degree of chemical combinations, and of 
the use of kilns by which vitrified wares can be produced with mer- 
cantile success. It has been admitted previously that the manu- 
facture of paving brick is a new industry. So it is, but after all it 
is only the production of a new form of product from a body mixt- 
ure, and with apparatus already of well-known and well-proved 
utility. Such a division of credit will probably not be popular 
among the brickmakers of the country. They would much prefer 
to see the honor of this addition to their craft brought to their 
doors. But is it a fact that in the paving brick industry of to-day 
the old-time brickmakers have taken the lead? Have they shown 
us how to handle the fire-clays and shales, what kinds of mechan- 


, 


ical aids to employ, and what kinds of kilns to use? It seems to me 
that the facts point plainly in the other direction, and that since 
the evolution of the paving brick industry, the knowledge of its 
achievements has been working like leaven upon the whole body of 
brickmakers, and that their rapid progress and present activity is a 
result, and not a cause. 

However these views may be received among you all, I doubt it 
any one would wish to dispute that at least one great danger has 
menaced the industry from its first inception, and that it now hangs 
over us as darkly as at any previous time. It has grown too fast. 
It is like an overgrown boy—tall and awkward, with soft bones 
and elbows at every joint. Not but what its bones are big enough 
to make a large man some time, but the sinews and tendons which 
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bind them together are now too weak to more than sustain its pres- 
ent weight. 

The special sources of danger to our common interests in the 
rapidity of the extension of our paving brick trade are as follows: 
First. Too eager competition, by which all beginners force their way 
into market at any cost, and find that to keep their head above wa- 
ter quality and uniformity must be sacrificed to quantity of output. 
This danger is most common and widespread, and has led to heavy 
private losses and some damage to the reputation of the trade. A 
second source of danger lies in the very small actual knowledge so 
far obtained, even by the best experts, as to the actual qualities 
needed in good paving material. It is a matter in which time is a 
great factor. - In this matter the manufacturers and the consumers, 
as represented by their municipal engineers, have been constantly at 
war; it has been a wordy one at best, and as opinions have been 
the weapons used the mortality has not been great and the contest- 
ants have mostly lived to meet on other hard-fought fields. In 
these conflicts, so far as they have been under my observation, the 
manufacturers have been long odds ahead of their opponents—the 
engineers—as far as actual knowledge of the points at issue is con- 
cerned. It is natural that they should be so, for they represent the 
skill which has made this one branch of clayworking a specialty 
and a science; while of the municipal engineers, those who are 
really well-trained men have in most cases been educated before 
this subject formed the basis of any engineering inquiry, and so, in 
the nature of the case, they come to the contest only qualified as far 
as a good engineering education can fit them. 

But though the manufacturers have most generally had the right 
on their side in these contests, it has been generally the case that 
they have been overridden and outmaneuvered. Case after case 
could be cited of wholesale condemnation of bricks on faults which 
are trivial, and which have no real bearing on the value or endur- 
ance of the material in actual use. The responsibility of this injus- 
tice falls on our own shoulders, and no others. In the eagerness 
of competition the makers of paving material have fostered the en- 
gineers in their erroneous ideas and unjust limitations, and each in 
turn has had to take his own medicine. There are no standards of 
value; there are no official tests; there is even no authority to 
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whom to refer. If an engineer sets up a standard we must do our 
best to fill it, no matter whether its specifications are just and real 
discriminations or merely prejudices. 

3efore going further in this discussion it would perhaps make 
the ground more clear to some if the tests so far applied to paving 
material should be briefly described and their relative value set 
forth. The qualities which acity street must have to be a profitable 
investment to its builders are: First, durability under the kind of 
traffic it will have to endure; second, smoothness without slipperi- 
ness; third, good sanitary qualities; fourth, cheapness. Without 
discussing at this time the relative merits of brick compared to 
other forms of paving materials, it is safe to say that it is now ac- 
cepted as the greatest factor in the streets of this generation. 

A brick, to enable it to endure the various sources of wear and 
disintegration to which it must be exposed in the street, must 
possess the following qualities: First, vitrification; second, tough- 
ness; third, uniformity. The term vitrification has been discussed 
widely among the makers and users of paving brick, and in the 
conventions of this body it has had frequent argument. The old- 
time definition, as given in dictionaries and cyclopedias, is entirely 
unable to settle the question, for the term has now a technical sig- 
nificance of its own. Vitreous means glassy, and a vitrified frac- 
ture or a vitrified mass used to mean a glassy fracture or a glassy 
mass. But in dealing with clay wares the term has come to mean 
that the particles of the body have been united in chemical combina- 
tion by means of heat, or, at least, that this action has been begun, 
if not wholly completed. 

Under this meaning a brick may have a stony fracture rather 
than a glassy ene; indeed, in good materials a glassy fracture in a 
sound brick is unusual. Therefore, the glassy appearance of the 
ware can not be made the criterion of its vitrification. But a 
most convenient test of the extent to which chemical combination 
has taken place is furnished by the porosity of the burned ware. As 
all of you know, a salmon brick will absorb a large quantity of 
water, but as it is harder burned its appetite decreases, till finally, in 
a black and glassy arch brick, no appreciable quantity will be ab- 
sorbed. Some clays which are so sandy or so refractory that they 
do not begin to fuse at ordinary kiln temperatures can never be 
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made to come within the technical meaning of the term vitrified, 
for when burned until hard and strong they still are porous and 
offer easy opportunity to the capillary flow of water. They might 
be vitrified by use of special apparatus and special temperatures, 


ry 
Wu 


under the treatment within commercial reach these clays can 


not produce vitrified wares at all. 

[t therefore becomes necessary to set an arbitrary standard of 
absorption which shall be understood as defining the position of 
bricks in the scale of vitrification, for it is familiar and obvious to 
all that a porous brick, affording free inlet to water, will surely be 
disintegrated by the action of frost, even if it be hard enough and 
tough enough to endure the friction and blows of ordinary traffic. 

Just what this limit must be is still an open question. The 
practice of the engineers in different cities is now quite widely dif- 
ferent, and some whose official standards are placed high enough to 
exclude the majority of all bricks manufactured are anything but 
particular in enforcing the standard in actual receipts of material. 
[In such cases the official limit only serves as a convenient club in 
the hands of the engineer by which he is enabled to levy toll on 
the m iker of the brick, or, if he desires to do SO, exercise a per- 
sonal preference or unfair partiality in selection of materials. 

[f this view of vitrification be accepted, that is, that it means 
simply a degree of chemical combination has taken place among 
the particles of the clay so that the porosity of the latter has been to a 
large extent overcome, then it seems necessary to accept also the use 
of absorption as a means of testing to what extent porosity still ex- 
ISts 

While vitrification undoubtedly is closely related to other physi- 
cal phenomena in the brick, still it is not possible to directly use 
any of them as a means of its measurement. For instance, hard- 
ness has much in common with vitrification, yet we have no data 
to show that the maximum hardness and the maximum vitrification 
coincide even in any one clay, or that any standard degree of hard- 
ness could be taken to indicate a corresponding degree of porosity 
in a number of different clays. Similarly with physical strength 
or toughness which is known to increase as the vitrification in- 
creases, up to acertain point, but it is also extremely probable that 
beyond a certain point the strength decreases as the vitrification stil] 
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increases. But as porosity is the evil which enables frost and weath- 
er to decompose and break up the brick, so also is absorption bound 
to be its means of measurement. 

The quality which we denominate toughness, elasticity or 
elastic strength, is, next to vitrification, the essential attribute 
of paving material. In some climates it is likely that it might be 
considered as more important than vitrification. But in our climate 
we must urge against this that if a brick is vitrified till it is able 
to stand frost with impunity, it will last some time, even if very 
brittle, as when in position in the street it is protected on three 
sides from blows or friction. But if a brick is porous, and there- 
fore vulnerable to frost, it makes no difference how strong it may be 
physically, for its life is ended after exposure to the first severe 
winter weather. In other words, the vitrified brittle brick may last 
along time, and the strong but porous brick can not last but a 
short time. 

This quality of physical toughness or elasticity to strains, which 
enable the brick to endure the countless blows and wear and tear of 
daily use, is one which we can not define or explain. It is nota 
function of chemical composition. At least we have not yet found 
the key to its explanation. It is largely influenced, we know, by 
the rapidity of burning, the degree of vitrification, by the homo- 
geneity of the material, and, most of all, by the slowness of the 
cooling or annealing. 

The importance of this last item exceeds all of the other condi- 
tions. If the cooling is accomplished gradually the material is sure 
to be more elastic thereby. But if all other qualifications have been 
observed and the clay is cooled by direct exposure to cool air, it 
will be brittle and unsatisfactory. The term, ‘‘ annealed bricks,’’ 
has been suggested to replace the term, vitrified bricks, in discuss- 
ing paving material, as a recognition of the great importance of 
this part of the treatment. The old title, however, is not likely to 
give way to this newer name, as the latter is not as technically ex- 
act or accurate as is the first. A brick may be annealed without 
being at all fit for making a good paver. Annealing is the process 
of molecular re-arrangement which happens when a highly heated 
body is subjected to slow cooling. This molecular change always 
tends toincrease the toughness and decrease the hardness of the body, 
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and, if a brick had not been vitrified at all, it could still be damaged 
and improved by slow cooling. But vitrified 


by rapid cooling, 
means a definite physical condition, which, when present, is a sure 
n of good qualities, to some extent at lea A brick, if vitrified, 


is sure to be good in part. A brick might be annealed and still be 


worthless as a paver, because the temperature necessary for chemi- 
cal combination in the clay iad not been reached; but if a brick is 
both vitrified and annealed it is at its best. 

The various means so far employed in testing toughness or 
elastic strength have been quite numerous, The rattling or 
tumbling test is by all means the most important. First, because 
it is the most easily applied; second, because it requires no ma- 
chinery beyond what can be had in all medium-sized towns; third, 
because it brings in a competitive feature, in which unfair means 
are not easily taken to screen any one brick from receiving its 
share of the strain; and, fourth, because it copies more closely, per- 
haps, than any other test yet introduced the kind of wear and the 
force of the blows to which the brick must be exposed in actual 
use. 

While all of these statements are true, yet the tumbling test 
may be so applied as to render them all untrue. The best brick 
ever made can be reduced to a powder in atumbling barrel. In 
fact, there are a number of mills in use in grinding rock for pot- 
teries and cement works which are nothing more nor less than 
tumbling barrels, in which the daily output is several tons of pow- 
dered stone, fine enough to pass a 100 mesh sieve. 

Obviously, to expose bricks to such a tumbling mill would be 
foolish, for even if it is competitive, and as fair for one as another, 
still the truest results will certainly be obtained when the conditions 
of the test are as close as pérsible to those of usage. Similarly, 
the tumbling can be made so mild and ineffective that it hardly 
wears off the kiln sand from the samples, and naturally tells no 
news of the relative quality of the brick. 

A new tumbling barrel or rattler has been lately put on the mar- 
ket, in which the inside lining of the cylinder is composed of the 
brick to be tested, and the charge of iron, etc., is made to fall on to 
and rub past these various surfaces of brick exposed. This certainly 
brings the test more closely into correspondence with actual condi- 
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tions, as it only wears one face at a time and enables brick which 
are structurally weak to make a better record than they could if at- 
tacked on all sides at once. 

Another method of testing brick by use of frictional or surface wear 
is the grinding table, as used by pressed brickmakers in producing 
fine architectural designs. Grinding is, however, purely a determi- 
nation of hardness, and not of strength or elasticity, and hardness 
has already been shown to be not very closely related with the best 
results in paving materials. Still further methods have been pro- 
posed, such as paving small areas and subjecting this to the wear 
of heavily loaded and rapidly traveling wheels. Or paving the floor 
of grinding pans or tracers and letting these massive wheels exercise 
the double effect of tangential friction and vertical blow. Such means 
of testing can unquestionably be employed to settle with great accu- 
racy the questions arising in paving brick disputes. But the cost 
of the apparatus, the time required in making a test, and the large 
amount of attention or supervision necessary in conducting it make 
these methods too cumbersome to become practical in our busy 
times. 

Other means than merely frictional strains have been suggested 
and widely used in paving tests. These are the crushing and trans- 
verse tests applied by use of mechanical testing machinery. In 
crushing a brick under the pressure of a powerful hydraulic ram 
the force generated is used in bursting asunder the bonds of particle 
to particle and atom to atom, and the power required will vary 
with several factors. 

First. The uniformity of the body and its freedom from all 
structural defects. To withstand greac compression a body must 
have no soft spots or hard ones, it m’ have no cracks or fissures 
or laminations. Second. It must be dense; that is, its particles 
must be united as closely as possible to each other without inter- 
vening spaces. Third. Its surfaces must be parallel, or the pressure 
must be applied in some way so as to secure an even strain over 
the whole area under test. Bricks with high spots or a lumpy ex- 
terior will crack early under strain, as the power concentrates on 
the points first resisting it. 

But the absolute hardness or the elastic strength are not really of 
prime importance in making a high record on the crushing-table. 
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On this account dry-press bricks always stand proportionately high 
strains in crushing, because they are structurally sound and dense, 
though seldom vitrified, and generally of low elastic strength. 

For these reasons the use of the crushing tests do not seem to beof 
the highestimportance. It tells us facts obtainable in no other way, 
it is true, and it can be made fairly competitive, so that all bricks 
have an equal chance, but, after all, what it tells us is not what we 
need to know. Because a brick stands a high crushing test we need 
not necessarily expect it to be vitrified, or because it is strong un- 
der the hydraulic piston need we expect it will endure the effects of 
thousands of quick, sharp blows from horses’ iron-shod feet. 
[t may be very brittle, and yet require a heavy pressure to disrupt 
it. It certainly can not be claimed that a brick in actual use in the 
street could under any conditions be so placed as to receive any 
strain approximating its ultimate crushing point, and therefore any 
value in the crushing strength must be had from its reflected 
light on the elastic strength or vitrification or the structural 
strength of the material. As already shown, it does not contribute 
any trustworthy facts toward the first two problems; toward the 
last it is a somewhat useful guide. Similarly for the transverse or 
shearing stress, conditions when this strain might be applied in 
actual use are very rare. A heavy strain on one end ofa brick 
would in most cases tilt up the other end rather than break the 
brick in two. The real value of the test is not, therefore, direct, 
but merely furnishes inferential information of the qualities we 
need to know. 

Besides these various forms of mechanical tests, paving bricks 
have been subjected to chemical analysis in a number of instances 
as a means of forming a conception of the value of the material. 
At the present time the use of chemistry in clay-working opera- 
tions is so limited that when, here and there, analyses are made, 
we lack the key of frequent and constant use to put the information 
into proper place. The principal fact so far elicited by chemical 
work in testing paving brick is, that many of the standard grades 
of brick in the markets, coming from different localities and differ- 
ent clays, have still a remarkable similarity in their mineral com- 
positions. In Ohio, the shale clays in use in eight or ten of the 
largest works vary very little from the general average of all, and 
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the typical or average analysis indicates a clay rich in silica and in- 
fluxing ingredients. The fire-clays similarly analyzed show a 
more aluminous and less fusible nature, which fact accords with 
their behavior under fire, and also their higher absorption. 

The principal methods in use in testing paving brick have now 
been mentioned and their relative usefulness been roughly can- 
vassed. 

What is our present state of information as to the real value of 
these tests and the proper way to execute them? What have we 
gained from ten years’ experience in making such tests? 

Let us first consider tests of vitrification. Are we all united as 
to the meaning of the term itself? I doubt it. I have heard most 
divergent views advanced on this fundamental principle. And if 
all were to accept the meaning of the term as herein indicated there 
remains the question, how much absorption is allowable in bricks 
to be laid in such climates as prevail in the Northern states? 

As all of you know, the standards vary greatly. Makers whose 
clays enable them to produce wares with less than 1 per cent. ab- 
sorption as a regular thing are usually glad to see the official re- 
quirements placed high. Fire brickmakers who are trying to sell 
their product for street work are willing to fight ifevena 2 per cent. 
limit is mentioned, and are prone to assert that their bricks will 
absorb 4 per cent. of water and then outlast any shale brick on the 
top side of earth. 

In the face of such quarrels is it at all wonderful that city en- 
gineers have been arbitrary and set their own standards when and 
where they pleased? Is there any one here who is prepared to as- 
sert that 2 per cent. of water is harmless to a shale paving brick in 
zero weather, or is there any one who is prepared to say that equal 
absorption is sure to be equally destructive to different kinds of clay? 

If any such careful and accurate experiments have yet been 
made public I have failed to see them recotded. At the present 
stage of information, much as we need an official standard, it would 
seem to me to be most ill-advised and unjust to fix one by merely 
guessing at what it should properly be. We have suffered in the 
past from too many standards; each city has made its own, each 
engineer has had his own particular hobby, and the makers have 
had the pleasure of conforming to his ideas. But what we need 
worst is practical and unbiased experiments to determine accurately 
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what the real facts are. There is nothing in the problem which 
does not admit of settlement. A certain absorption of water will 


surely be detrimental to a brick, and less will hurt it less and more 
will hurt it more. A reasonable average is what we need, and if on 
trial it is seen to be a fact that one class of clays will stand more 
absorption of water than another without being ruined thereby, 
then a difference in standard should be allowed for members of the 
two classes. 

Looking at our rattler test, its past history would be ludicrous if 
it were not so serious. A rattler is a machine obviously capable of 
reducing a brick to powder or scarcely touching its skin. Up to 
the present engineers have been using rattlers of every size, every 
diameter, every speed, long and short trials, running nearly empty 
or running nearly solid full, using all bricks or billets of wood, or 
using small iron scrap, or using heavy sharp castings. In fact, 
every modification that ingenuity can devise has been tried, and the 
results put forth with the same confidence that the most rigidly 
exact conditions should inspire. 

The object of paving brick tests is twofold. First, to develop 
whether material is fit for the purpose of street paving. Second, 
to enable comparisons to be made between different materials and 
different cities. And atest which purports to give such informa- 
tion ought to be so reduced to system that close agreement would 
be possible when different operators and different machines were 
employed. Obviously, to make one rattler give results comparable 
with any other set of results, it is necessary to reduce every condi- 
tion to a standard. 

A standard diameter is first essential, for on this depends the 
height of the fall and the force of the concussion taking place. The 
length, after twenty-four inches, is not important, as all that is 
needed is room enough to prevent blocking or wedging of the brick 
endwise. 

The vacant space left for motion is most important. One brick 
would speedily knock itself to pieces in a rattler, while too many 
reduce the wear to almost nothing. The correct proportion of brick 
is between twenty-five and forty per cent. of the total space, but it 
is not accurately known to me. 

Similarly, the speed of revolution is essential, for too great a 
speed enables centrifugal force to prevent any severe jostling or 
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falls as the brick go round ; too little speed simply wastes the time 
of the machine. The correct speed lies between twenty and thirty 
revolutions per minute, probably between twenty-two and twenty- 
six revolutions. And so on, every condition has its influence, and 
every one must be made the subject of a specific rule, if it is intend- 
ed that the tests of one man shall bear any relation to the tests of 
another. 

Every good paving brick factory ought to have a rattler on its 
premises. Every works ought to test frequently and carefully its 
products, both for absorption and toughness. It ought to be able 
to find out, surely and satisfactorily, before it ships away the 
product, whether or not they are up to grade. If we had a 
standard means of testing, so would we have material which would 
constantly and uniformly fill the requirements, for makers would 
soon notice the weak spots in their processes if these tests showed a 
proportion of ware needlessly rejected. Other industries have 
standards by which they compare their output. Iron used to be 
sold by its grain or fracture. It is now sold by its analysis. If it 
is Bessemer iron it must not show over a certain fixed fraction of a 
per cent. of phosphorus. [If it is basic iron it must have so much 
silica and no more, etc. 

Steel is as carefully graded as possible, and the highest chemical 
skill is employed in its analysis. Chemistry can not yet be used to 
grade clays, except in the rougher ways, but paving material could be 
made and sold on fixed limits of variation much more easily and 
profitably than it is now made and sold to suit the whims of every 
engineer or boodling contractor. 

Even such matters as color and slight kiln marks or deforma- 
tions are used as pretexts for wholesale rejection of material. Look 
at the absurdity of such claims. What difference can it make to 
any one whether a brick is light or dark or yellow or red, if it ab- 
sorbs practically no water and is tough and strong? Or what odds, 
if its one side is warped a little, if the other side is square and 
true? I have known engineers who have often taken soft, porous 
bricks, simply because they were absolutely square, in preference to 
tough, vitrified brick, which were only twisted enough to indicate 
that they had been brought up to the waxy state in burning. In- 
stances of this kind could be muliplied without end, and still only 
the first and foremost problems and lines of inquiry have been men- 
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tioned The great questions of kind of material, effect of structure, 
value of repressing, effect of form, effect of size and methods of lay- 
ing have not received even outline treatment, though each is a mat- 
ter of much importance, and is as yet entirely unsettled in the 
minds of the public or the ti 

The functions of this association are mainly educational and so- 

il, and it is one of the most successful and creditable trade organ- 
ations in the country It has done much good in the past along 
he lines indicated in the first section of your constitution. Its con- 

ventions are a source of pleasure to all of us who can attend them. Its 
iterature is eagerly sought for by the entire brickmaking com- 

nity of the country But, with one exception, so far as J am in 
pi ion of the facts, the association has confined itself to ab- 
stract discussion only, and has not attempted any official action 
looking towards the benefit of the brick industries. 

It seems to me that this is a mistake We have in our mem- 
bership the best and highest men in the industry; all points of 
view are here represented; why should not this association broaden 
ts scope somewhat, and consider and take action on such pressing 
problems as those to which this paper has been devoted? 

[he paving brick industry has been properly credited as the 
brightest jewel in our crown [It has been shown to have achieved, 
in ten short years, a development and a perfection truly wonderful. 
But it has been shown to be harassed and weakened by lack of 
agreement among its members, not only of prices, but of the fund- 
amental questions ol present advantag« and future reputation. 
Under the spur of competition, we have seen it bandied from pillar 
to post, al the mercy of the engineers and contractors. Why should 
not this association take up the fight at this point? What we need 
most at present is a standard by which material can be judged on 
ts merits, and not on false assumptions. 


And badly as we need a standard of value, we need worse to 


know where to fix it. To put the facts more plainly, the present 
condition of knowledge on this subject does not justify the fixing 
of arbitrary standards, and what we ought to do is, first conduct 
the required experimental work and then officially adopt as stand- 
ards the results thus attained , 

Such objects as this can be easily attained by the appointment 


of a committee or commission, whose duty should be to conduct 














ie) 
—_ 


VIEWS OF PRACTICAL MEN ON PAVING BRICK. 1: 


the necessary tests and make a thorough examination of the prob- 
lem in allits aspects. An exhaustive report from such a commission, 
printed and placed in your hands a month before the next annual meet- 
ing, would then enable this association to take action of the utmost 
benefit, both to ourselves and our posterity. We would then bring 
our business into our own hands. Wares which are of a low grade 
and which will do the industry harm by their early failure ‘would 
then be easily detected and weeded out or made to come up to the 
proper grade. 

Not only would such action be profitable to us financially now 
and hereafter, but it would raise us in the eyes of the engineering 
profession, with whom we deal. A house divided against itself 
shall surely fall; our past record has not won us any great respect 
from those who have had most to do with us. 

The Engineering Associations and Institutes of the country are 
of a most representative and elevated character, and in this proposed 
line of work we would be adopting their methods and approaching 
their plane. We would be raising our standards from those of a so- 
cial organization to those of a technical and scientific one, and I hum- 
bly submit it to your judgment to say whether the present is not a 


good time to act Edward Orton, Jr. 


Mr. Ittner—A brick, if it is otherwise a good paving brick, should not be con- 
demned because it absorbs a few per cent. more water than might be allowed by 
engineers, or might be absorbed by some other good standard brick. I do not ad- 
voecate putting down a brick which will hold five ounces of water, but I do say 
that two or three or four ounces of water is no damage to the brick. 

D. V. Purington—I think that Mr. Ittner and Capt. Crafts are right from their 
standpoint, and I think, although Prof. Orton was a little indefinite as to just how 
much absorption would be allowed and covered his tracks so 
we couldn’t very well get at him, he wound up with some 
statements which might be more or much or less. It shows 
that like the rest of us he don’t really know. I have seen 
common brick even by the old soft mud process that would 
absorb more water than would stand any amount of freezing 
and thawing. There isnot any question about that. As regards 
absorption we have, as you know, put down a block of brick 
paving in Chicago on Lasalle street, between Washington 
and Madison, and there are two brick jm that pavement that, 
after a rain, show a very light red color, showing that they 
received a good deal more waterthan the others. And there 

D.V.Purmnerow, are no two brick in that pavement that show less signs of 
wear in the last two months than these two brick which evidently absorb more 
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water than the others. I made the prediction to the engineer that the standard 
would be raised or lowered, whichever way you want to put it; that at any rate, 
from two ounces being the maximum amount allowed for absorption, the time 
is coming when at least four ounces will be allowed. And I am willing to make 
the prediction that the city engineers are going to allow, as they become edu- 
cated,a greater amount of absorption in paving brick than they have hereto- 
fore allowed. 

Mr. Taylor—It has occurred to me that the regular test is a uselessone. The 
rubbing, I know, has been a good test. I made the rubbing test for Gilbert Scott 
for the Westminster bridge, when I was a very young man. You are all familiar 
with the driving wheel of a brick yard—the old-fashioned wheel that runs in and 

ut. It was suggested to me that one of the best tests you could get was to have 
a strong platform, and put in it four tons instead of two, and put on two wheels, 
ieavy wheels that would have a tire of one and a half inches, and two other 
wheels to have a tire of four inches, and make the weight equal to five or six tons, 


which is about the heaviest load that is trucked in most of our cities. Five tons 
of coal are put on a wagon and the load weighs six tons altogether, and let that 
revolve at about a speed of four miles an hour—the usual speed for a horse to 


walk—and let that thing travel around and around at the rate of four miles an 
hour, carrying the load on narrow tires and wide tires, weighing five or six tons 
and traveling in and out so as to distribute the weight all over the pan; and then 
in order to get your absorption test where I think it belongs, perhaps every hour 
throw on a stream of water for ten minutes and let it run off again and get dry. 

Mr. Purington—I want to call your attention to the practical suggestion made 
by our practical friend Taylor. I have listened very carefully to his proposed 
test. Now I want to say, and I[ think I can say it without fear of successful con- 
tradiction, that nine-tenths of the damage to paving brick is by the wear of the 
horses rather than of the wheels, and his test would not be worth anything prac- 
tically. Am I not right that it is the hammering of the ’oofs on the ’ard ’ighway 
that does the damage rather than the wear of the wheels? I will put down a pave- 
ment and guarantee it for fifty years on your test. You may put six tons, if you 
want to, but I will put in a dozen, and get heavy horses on there and they will 
tear that pavement to pieces. So that I really don’t think that test amounts to 
anything. Now you won’t have any absorption or any rattler test, and I won’t 
have your test. Now, let somebody else come on. 

Mr. Taylor—On the floor of this convention there are fifty per cent. of men 
who will understand my suggestion. Every machinist knows how to getina 
dropper of average weight of a horse. I thought that thing would naturally sug- 
gest itself to a man like friend Purington. [Laughter.] Having got the principle 
which I desired, my horses weigh on an average twenty-eight hundred pounds, 
and come down on average so many times an hour. Now,on my wheels I will 
have a dropper the weight of my 


iorses, and that will drop so often, to repre- 
sent the horses driving. 

Mr. Beahan—Like all engineers, I like to indulge in theory. I don’t believe 
myself that we can say all brick should stand a certain uniform per cent. of ab- 
sorption. I do believe that we can say that a brick made of clay having a 
certain chemical analysis should stand acertain per cent. of absorption. Of 
course if you are going to put in fire-clay, that is another matter. But all these 
points are points that should be taken up by this committee, or commission, or 
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whatever we may see fit to call them, of engineers and chemists and of practical 
brickmakers, who can fix the standard specifications. I am not in a hurry for 
these standard specifications, but Iam in ahurry to have them under way. I agree 
that it would be folly for us to-day to give a standard specification for paving 
brick. I don’t know enough about it and never met a man that did know enough 
about it to make a specification. 

Now I wish to say one more word which I left out of my former speech. I 
believe that we will see the day, and that soon, when our brick will not be inspected 
on the street at all, but in the kiln. And it follows along the line of what I said 
before about the iron. The iron is all tested at the mill, and the inspector is 
there and tests it in every way. If the iron is being made bad it is seen at once, 
and there is but very little loss to the manufacturer. Furthermore, a man can 
inspect iron better at the rolling-mill than anywhere else, and can inspect brick 
better at the yards than they can on the street. It is all folly to inspect every 
brick in the kiln. There are points in the kiln where it is necessary to watch the 
brick closely. A competent inspector can do more good by inspecting in the kiln 
than he can after. The manufacturer can have his laboratory so that these in- 
spectors can test right at the works. All the different inspectors can use the 
same apparatus and they can make their tests there. Then any brick that are 
rejected at the works are left there and we can sell them for foundation brick and 
are not put to any expense on them. Now, when we pay a heavy freight on 
them and they are rejected there, we can get nothing for them, and, moreover, 
they give us a bad reputation. We shall see the day when we manufacturers will 
quote our price this way: “So much per yard, or per thousand, provided inspec- 
tion be made at the works, and an added price if inspection is made in the city.” 
We can afford to quote that way. It is fair and just, and I predict that within 
three years all our brick will be tested at the works and a great deal of this diffi- 
culty and loss will be done away with. 

Prof. Orton—I have in my laboratory samples of brick awaiting tests. I hate 
to test them because my work is virtually thrown away. No matter if I carry out 
a test as I think proper at the time, it isonly my work, it is not any one else’s, or 
the standard, and can not be put into the hands of any body and considered as 
worth anything more than my own personal opinion, and that is not worth any- 
thing. What we want is an official opinion—all of us. 

Mr. Nagle—I have in my mind a piece of pavement that has now had three 
heavy hard winters. In that pavement there are three different blocks a yard 
square. The original pavement was not to absorb more than three per cent. of 
water. Now, these three blocks are, one near a catch basin, one on a summit of 
a street between the street-car tracks, and one half-way down the street, of the 
same make of brick, only not burned as much as the others. I have been watch- 
ing these closely. This is the fourth winter. I see a difference after arain. I 
see these bricks are lighter than the other. You can pick them out after a rain- 
storm, and I see no perceptible difference in the wear, not any in fact. I am 
afraid I have come to the conclusion that these three blocks of one yard square 
are going to outwear the other, and for this reason: [examined those brick, rattled 
them, and experimented with them quite a little, and I found that if you strike 
them with a hammer on the edge little pieces fall off. Now, they are burned 
black. They are not wearing perceptibly, but they are breaking and breaking 
away like glass. These other brick that are not burned so hard are wearing away 
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like a pieceof sandstone. That pavementis laid on a five-year guarantee, and if I 
am alive, I will report to you five years hence. 

Mr. Snell—I would like to rise to report an experiment on one point. I would 
like to ask whether any one here has found a marked wearing of paving-brick 
where they are laid upon a bridge upon which there is heavy travel. I have had 
an experience of that kind and I hardly know what to think about it. We have 
1 bridge where we have been obliged to take up the pavement and fix it, where 
the street on each side has worn well. I have examined it just as closely and care- 
lly as I could, and I have almost come to one conclusion, and that is that the 

ration on that bridge is what does it 

Mr. Nagle—In the city of Utica is a piece of paving laid on a bridge. That 
same thing has happened up there, the bridge showing a greater amount of wear 
an the street, and the conclusion I came to on that is that the street is wider 

ipproaches, and the traffic is spread out more on those approaches. As you 

to the bridge, you travel on the center, and your wear and tear is increased. 

Mr. Snell—That is not the case with this bridge, and furthermore in this case 

street is not as wide as the bridge is, and has been down a great deal longer. 

no trouble at all with the brick on the street, and that is why I have 
it with so much surpris« 

Mr. Boose—As it is highly important to the interests of the paving brick man- 
eturers who have some standard size and test for paving brick, I would move 
you that the recommendations of Prof. Orton be adopted for the appointment of 
a committee of five to make experiments and report results at the next session of 
this association, and that copies of said report be mailed to each member of this 


association one month prior to the next session. 

Mr. Purington moved that the resolution be amended by substi- 
tuting two months for one, and the amendment having been sec- 
onded the resolution was unanimously adopted as amended. 

(he president appointed as members of the Committee on Stand- 
ard Specifications for Paving Brick—Daniel W. Mead, of Rockford, 
[ll.; D. V. Purington, of Chicago; William Beahan, of Streator; 
W. D. Richardson, of Cleveland; J. M. Jones, of Haydenville; Ed- 
ward Orton, of Columbus, and Frank B. McAvoy, of Philadelphia. 


‘CAN SHALE PAVING BRICK BE TOUGHENED BY AN 
ANNEALING PROCESS IN BURNING?” 


BusINEss depressions seem to have their value. They compel 
us to think. It is a period of time that generally is well utilized. 
What has been done in the past is to be improved upon in the fut- 
ure. The quantity and quality of our production must be better, 
and more especially that which pertains to quality, which must be 
so improved that it is the best, or as near as possible the best, of 
its kind beyond all doubt. 
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ANNEALING PROCESS OF BURNING SHALE PAVING BRICK. 


Along this line of improving quality and to toughen or an- 
neal shale brick, some research and experience is briefly presented. 
In a good, well-burned shale brick we have a material that is harder 
than the best tempered tool steel, and will show a much greater 
crushing strength than granite. The only thing that prevents it 
being an almost perfect street paving material is its tendency to 
chip on the sharp edges of the block. It will show about as much 
wear or chipping, in this respect, under six months’ wear as it will 
at the end of six years. 

To overcome this chipping, to anneal or so toughen the brick 
that this could, to a great extent, be overcome or entirely done away 
with, was the problem. 

In the shale clay there is found the silica, aluminum and iron, 
and when made into a brick, properly burned, vitrified and ready 
to be cooled, the same conditions exist and are presented to us that 
there is in a piece of tool steel at a cherry red heat ready for tem- 
pering. If cooled too quickly, the sudden contraction changes the 
structure of the material in such manner that it will be granular 
and brittle. There will be air checks existing, although, perhaps, 
imperceptible to the eye, yet, when placed in a hydraulic press and 
subject to a crushing test, will be plainly made manifest, or when 
laid in the street, water and frost will soon make it apparent. 

[t requires a little patience to properly cool a kiln of brick, and 
it should be done @th care. A great wrong is done to the manu- 
facturer as well as the purchaser, either from the want of kiln-room 
or any other cause, to thus injure the quality of his product. This 
process of properly cooling the burned material gives us a good 
brick, and is all right, but it does not accomplish enough, it does 
not secure the desired toughness. 

Some time ago there was a paper presented at a meeting of the 
Paris Academy of Science, by M. Eoudard Blanc, describing a 
method of burning brick in Mongolia, which, in substance, was as 
follows: 

‘‘After the kiln was water-smoked, it was then used as a down- 
draft. An opening at the top of the kiln was covered with felt; 
water was allowed to drop through the felt, forming steam inside of 
the kiln. The color thereby was changed in the brick, from red to 
gray, and in some respects resembled trachyte. The action of the 
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steam preventing the brick from becoming vitreous and thus chang- 
ing either their chemical or molecular arrangement in the mate- 


Knowing that steam had a tendency to interfere in the forma- 
tion ol] olass, a modified plan of the foregoing was adopted. A 
steam-pipe controlled by a valve was inserted in the top of a down- 
draft kiln. The pipe was so constructed that numerous small 
iets of steam were distributed over the top of the brick; then, in 
the process of burning, it was soon discovered that there was a very 
potent energy to be dealt with. If applied too soon after water- 
smoking, the brick would become very dark and not much shrink- 
age would take place; hence an imperfect paving brick wanting in 


When too much steam was introduced at any period, when the 
kiln was at a high heat, the oxygen hydrogen flame was entirely too 
severe for the material being burned 


A very small portion of steam introduced in the last stages of 


the burning, about the time that the proper amount of shrinkage 


had taken place, was found to produce the best brick. 

[hese brick were tested in several schools of civil engineering, 
in different parts of the United States, and by various municipal 
authorities, with the following results: The crushing strength was 
not quite as high as the more vitreous or glassy brick not treated 


by steam, while the transverse strength was very much greater. 
The vitreous brick would absorb about one per cent. of water, and 
the one treated by steam two per cent. The brick were undoubtedly 
to a great extent to ighened or annealed. Some of these brick were 
laid in the streets of Chelsea, Mass., and excellent reports of their 
wearing qualities have been received. 

[In reconstructing the floor of one of my down-draft kilns, it was 
thought best to arrange the floor system in such manner so as to ex- 
haust or utilize each unit of heat as near as practicable before allowing 
it to pass into the open air; that is, when the heat had passed 
down through the brick, that were in the process of burning, to keep 
it down under the floor, and convey it the longest way around un- 
der the brick being burned, and under the floor, instead of the 
shortest and most direct route into the open air (recognizing the 
fact that the action of heat is very similar to that of water). In the 
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flues or conduits there will be friction. They can also be filled and 
overflowed, counter currents will back up the heat in the lateral 
flues, and soon. But heat is hard to keep down and will insist 
upon going up and runs well up-hill, and in this one respeet differs 
very much from water which seems to go better running down hill. 

To compel a brisk and decided draft in the incipient stage of 
while the unburned brick, flues and bottom of the kiln 
were cold, during the water-smoking, a furnace was constructed to 


the burning, 
heat and thereby rarefy the air at the end of the main flue in the 
bottom of the stack, thus creating an automatic force draft. It 
was found by this combined arrangement that the whole thing re- 
sulted in a very simple brick burning machine, all furnaces work- 
ing exactly alike, in a machine-like way, and feeding into a com- 
mon pool or reservoir of heat. 

It was found unexpectedly that there was also complete combus- 
tion; of course, no smoke whatever, and the brick burned in a 
clear pure flame in one common pool of heat. Hence, as to color, 
all were alike, except as to slight shades ; also that the exterior and 
interior of the same brick were the same in color. The brick were 
practically uniform in hardness from top to bottom, and from side 
to side, the bottom being partially burned by radiation, and all be- 
ing burned in the same reservoir of heat were practically alike; 
none seemed to escape. 

[t seems that nature rebels against violent action, either in burn- 
ing or in cooling, and if this physical law is violated, or any other, 
we must suffer the consequences and reap the harvest of an inferior 
product. 

The usual plan upon which many of our down-draft kilns are 
constructed is such that, in practice, each furnace has separate and 
direct communication to the open air, through a portion of the ma- 
terial in burning. At times vast quantities of air are taken in 
through the furnaces, and then again very small portions are taken 
into the kiln. 

Occasionally all the fuel will be substantially consumed, but gen- 
erally quantities of fuel is passed into the kiln through the furnaces, 
and comparatively a small part of it properly consumed. The car- 
bon or other properties of the fuel discoloring the material burned, 
and when through burning we have a kiln of dark-colored brick 
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that may look very well, but the process of shrinking has been dis- 
turbed and irregular ; there will be a want of toughness in the brick 
and their strength thereby injured, and when broken will present a 
straight, smooth glassy fracture. But with perfect combustion, in 


1c bac chia ean 


a clear pure flame, in a common pool or reservoir of heat, each 


‘ 
brick was gradually heated from exterior to center, until the maxi- 
mum amount deemed sufficient was obtained. | 

In the shrinking process, by some natural law the particles of 
clay seemed to arrange themselves in their new structural position i 
in such manner that they become exceedingly tough and hard. ‘ 
When broken they present an irregular, ragged granite fracture. ; 
3 


The conclusions, from considerable research, and the different 
experiments and the resultant product of each, are that perfect com- 
bustion makes a perfect brick, of great toughness, and the best an- 
nealed William S. Williams. 


Capt. W. 8. WILLIAMs was bornin Canton, Ohio, 

in 1835. His mother was of Huguenot and his 

father Scotch-Irish descent. As a boy he was 
employed about his father’s farm and brick- 

yard. During the war he commanded what 

was the well-known “Williams’ Battery,” and 

was chief of artillery of Gen. Logan’s Division, 
and participated in about all of the hard i 
service of Gen. Grant’s old army. Upon his 
return home, he was engaged in civil engineer- 
ing, and for a number of years was Engineer 
of Public Works, State of Ohio, and inspector 
of railroads. One of the first plants expressly 
for the purpose of manufacturing street pav- 
ing brick in the United States was erected by 
him, and the first shipment of shale brick 
was made to L. M. Southern, a large real estate 
dealer in Cleveland, Ohio. 





ELEMENTS OF A GOOD PAVING BRICK. 


THE President announced a general discussion on ‘‘Elements of 
a Good Paving Brick,’’ led by Com. W. J. Kountz, of Allegheny 
City, Pa. Mr. Kountz not being present, at the request of the 
Chairman, Mr. D. V. Purington, of Chicago, led the discusssion. ] 


Mr. Purington—The elements of a good paving brick, in my judgment, are 
contained in a brick that will last in a pavement in constant use for a long term 
of years and remain intact and stand the wear and tear and constant use as a 


paving brick. I don’t know anything more about it than that. That is what we 
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are working for—that is, to make a paving brick that will stand hard wear and 
constant usage without being destroyed, and how is that to be accomplished? 

Mr. McAvoy —That is a question I want you to answer. 

Mr. Purington—It is going to take more years than you and I will live to get 
it at the best. And when you and I get to the point where we make the best pos- 
sible paving brick that can be made, it is time for us to pass in our checks and 
walk on golden paved streets. 

Mr. McAvoy—That has not answered my question. 

Mr. Purington—I tell you how it will be accomplished. By the efforts of the 
men I see before me here constantly, year in and year out, testing and experiment- 
ing. There is no other way that I know of. 

Mr. MeAvoy—I think you are avoiding the question 

Mr. Purington—I am not trying to. I wish you would put it again. 

Mr. McAvoy—I will do so. We would like you to give us your experience in 
the manufacture of paving brick. 

Mr. Purington—Oh! I have here samples of different kinds of brick. I have 
what wecalla No. 2 brick, which is not sufficiently annealed or vitrified for a No. | 
paving brick. We use that in our country as the bottom course, and pave on top of 
them. I have vitrified brick with round corners, made on an augur machine. | 
have them square cornered, and I have the re-pressed brick, with corners and ends 
on them; and I believe that a re-pressed brick—I dislike to say it publicly—but 
[ do believe a re-pressed brick is better, and will stand more wear and tear, and 
more constant and rough usage, than a brick that has not been re-pressed, on the 
same grounds that an end-cut augur machine brick will stand more wear and tear 
than a side-cut augur machine brick, and for the same reason. The more clay 
you get into the brick before it is burned the better that brick will wear. Now, | 
am not sure but what Mr. Buckstaff is right. Iam not sure he is right when he 
says that a side-cut brick makes a better re-pressed brick, because my experience 
with the raised brick has been—and I have one here—that all the entire lamina- 
tion is taken out, even of the end-cut or the machine brick, by re-pressing, not all of 
it, but almost all of it. I have not anything prepared. I could talk here for ten 
years on paving brick, on what I don’t know about it, and if you want to know 
what I do know and I know what you ask me, | will answer it if can. 

Mr. Ittner —-Mr. Purington, I would desire to have you express your opinion 
on a suggestion that was thrown out on Mr. Buckstaff’s address. I think I un- 
derstood Mr. Buckstaff to say in his address that a street paving brick could be 
improved by a mixture of other clays with shale clay, and I would like to get 
your opinion upon that, because my opinion from all I have heard on this sub- 
ject, not having had any experience at all on this line, was that shale alone would 
make the best paving brick, and that mixing it with other clays would make it 
deteriorate in its quality. 

Mr. Purington—We have experimented a great deal on that. There is no 
question but what a fire-clay is more porous and less non-absorbent than the 
shale. Mr. Buckstaff uses a term which is not usually used in this connection. 
He says potter’s or fire-clays. Now, in all of our towns where fire-clay is used 
they take very great pains to denominate it, and designate it as potter’s clay. 
Potter’s clay, as I have been able to ascertain from all research I have made, sim- 
ply means clay from which pottery is made, and it may mean anything in the 
shape of clay, anything you make pottery of. And the term pottery clay is en- 
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tirely a misnomer in connection with paving brick. I am ready to state here from 
experiments we have made that say five per cent. of fire-clay ground very fine, 
and thoroughly mixed with shale, would enable us to burn more clay in the kiln, 
and that the brick will stand up better, and without any injury tothem. But 
I do not believe, outside of that, the fire-clay improves the shale. 

Mr. Taylor—We are here to gather information. We have the good fortune 
to have on the platform a gentleman who can give it tous. He spoke just now 
about a difference between potter’s clay and fire-clay. These are very marked. 
I gathered from Mr. Buckstaff’s paper, though, that with the addition of what he 
called potter’s clay, it made the brick a better red color. 

Mr. Purington—I think you are wrong. 

Mr. Taylor—Well, that is all right. I have set you gentlemen thinking 
about it 

Mr. Purington—Simply for the reason that it makes no difference what color 
a paving brick is. 

Mr. Taylor—I have made many experiments in this direction in paving brick, 
and my experience is that a brick is very much like a man. It wants a skeleton 
and a body, and I found the best results come from using fire grit to hold the 
brick up in good shape, and you will find you get a more tenacious brick by mix- 
ing it with shale. And the question I want Mr. Purington to help us to answer 
is, whether that clay he thinks is so good and valuable an addition would not be 
better if it were burned ? 

Mr. Purington—I say valuable, because it holds up the brick, and we could 
burn several courses higher in the kiln. That it makes any better pressed brick, 
or that the brick is any more durable, I do not say. I may be wrong. 

Mr. Taylor—Mr. Purington will surely find that it will confirm him in his ex- 
perience that annealed brick is better than vitrified brick. 

Mr. Purington—I want to say in that connection that our experience of using 
shale clay makes brick of less shrinkage, and in our experience a great deal bet- 
ter brick than without it, and better than fire-clay brick would be. 

Mr. Gates—I would like to ask whether he finds enough difference to pay for 
puttingin the shale? 

Mr. Purington—No sir. 

Mr. Snell—From accidents we often learn a good deal. The intelligent ob- 
servation of an accident often helps a matter. Now, in regard to the question of 
repressing, I want to give you a little experience I had. We have two cutting 
tables, one right near the machines, and then we slide the clay over the pallet, as 
far as from here tothat wall,and thatclay passed along over that pallet to the sec- 
ond table, and on that second table we were cutting fora front brick. Now in setting 
those front brick, out in the kiln, sometimes we have front brick and sometimes 
the facers would go down; a little further we would have paving brick. You see 
we don’t try to burn all paving brick on top, some on top and some below. Some- 
times the fire got too hot, and it ran down the paving brick and got into our face 
t. Now after a while I picked up those face 


brick and made paving brick of 
brick that were burned into paving brick, and somehow or other they felt and 
looked different, so I carried them down to the office, and I began to experiment 
with them, and I have been astonished. They are fully 10 to 20 per cent. better 
paving brick in every respect after having traveled over that pallet down to that 
end, and the motion was acting exactly as a repress. And they have got so that 
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they will pay us more money for the brick that have dropped down to the second 
machine. I want to ask you what is the cause of it. 

Mr. Purington—Don’t you think it is apparent what the cause is? That the 
motion has solidified the brick? That was my idea. 

Mr. Pike—As long as Mr. Purington is posing as an expert, which he is, I 
would like to ask a question for information. In Capt. Williams’ paper he referred 
to the matter of throwing steam through the crown of the kiln into the brick 
Give us your opinion on this matter. 

Mr. Purington—I will simply answer that by saying it is the first time I 
have ever heard of this idea, and after we have burnt the next kiln I will answer 
that question, or the second one, perhaps. I would not wonder if there were some- 
thing in it. The idea is novel to me. It is one of the few little things that I 
think is worth following up. 

Mr. Richardson—I will say in regard to this question we have been discussing, 
as to the mixing of a percentage of fire-clay with the shale, I would like to 
have that brought out more fully, so that we might get to the bottom of it if it 
is possible. As I understand you, you considered the principal benefit in mixing 
a small percentage of fire-clay with shale was that it enabled you to vitrify—or 
perhaps you did not use that word—to burn the kiln of brick harder without dam- 
aging the brick, ruining the shape. Now I believe that is true, but what I want 
to bring out is this point, which we sometimes have to meet in regard to the fire- 
clay brick, what effect in mixing a small percentage of the fire-clay with shale has 
on the toughness of the brick in the street. Some think that a mixture of the 
fire-clay affects the wear in this way, that the brick will absorb perhaps a little 
more moisture, but that it will not have a tendency to break off and fracture. 

Mr. Purington—There is no question in Mr. Richardson’s mind, from what he 
says, that a paving brick made of a good fire-clay exclusively would not be a first- 
class paving brick. There is no question in his mind but what a first-class paving 
brick ean be made of pure shale, is there? 

Mr. Richardson—No. 

Mr. Purington—And is it possible, by mixing those two things in any quantity 
whatever, to make a chemical mixture? 

Mr. Richardson—To hold shale together so that it will not break? 

Mr. Puringto:1—Are not they always separate? Are not the particles of fire- 
clay and shale in a brick, no matter what the brick is, always separate? Now, 
my point is that they are; that under no circumstances can you put an inferior 
article in that does not chemically make a mixture with the other that will im- 
prove it so far as wear and tear go. Every particle of that fire-clay which has 
not amalgamated is still fire-clay, not vitrified. Whenever a horse’s hoof strikes 
it, no matter how much or little, he pounds it to a powder. 

Mr. Richardson—That is not just the point, whether a mixture of fire-clay 
changes the fractures, not the rubbing of the wheels, but whether the brick would 
not be quite as apt to break and crack little pieces off. 

Mr. Purington—I would like to ask you whether the mixture of a few pieces of 
fire-clay would in any way change the condition of the shale? In brick, one of 
which has none in, and the other has, whether one would not be just as brittle as 
the other? 

Mr. Richardson—I don’t think it will change the condition of the shale at all. 
Would it be any tougher? 
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Mr. Purington—I don’t think so. You know this fact: That submitting a 
brick for the tumbler test, we have learned enough about that so that when we 
select a brick for the tumbler test we like to select one brick, and when we select 
a brick for the absorption test we like to select another brick. 

Mr. Purington—We usually do. [Laughter.] 

Mr. Richardson—In regard to the end cut and the side cut, I understood Mr. 
Purington to say that it was not considered that the chief advantage of the end 
cut was the difference in structure at all, except in the greater tenacity of the 
end cut, because of the greater compression of the clay, and in getting out the 
small openings. 

Mr. Purington—On the general principle that the more clay you get into a 
given place, well burned, the better the brick. 

Mr. Richardson—Then you would not consider there was any difference in 
the wear of brick, as far as the structure is concerned, whether the grain went 
one way, as it does in the end cut, or the other way? 

Mr. Purington—Not if the brick was‘well pressed or made with laminations. 
If there are cells or openings, I don’t care whether it is end cut, or dry test; if 
there are little openings in that brick they are not as good. 

Mr. Taylor—I am awfully glad that my little suggestion made just now has 
borne such good fruit. Brother Richardson has certainly caught the fever. A 
thought that has come to my mind in experiments with this is, that by the use of 
raw fire-clay, being ground up and mixed with shale, you have changed the qual- 
ity of your shale. But if you recognize the advantage of using fire-clay, if you 
burn that first, it never interferes with your shale. You have got the use of the 
skeleton of the fire-clay while the body, the substance of your brick, is your pure 
unadulterated shale for all that. 

Mr. Purington—Now I want to put you on the stand a minute, Mr. Taylor. 
Tell us why you make that difference alone, as the difference between the grog 
and the raw fire-clay after the brick has been thoroughly burned? 

Mr. Taylor—Because, although you seem to intimate they always retain their 
individuality, my experience has taught me that they don’t. It may bein using some 
of your own clay, which I understand you call fire-clay; that is another matter 
When I speak of fire-clay, I mean a soft, plastic clay, known as the Woodbridge 
clays in this country, and the Stourbridge clays in England, and I don’t think 
that they ever can avoid mixing up, and the lower grade diluting the superior 
clay in the plastic condition. 

Prof. Orton—I have had experience on just this very line that Mr. Purington 
has taken up. The first experience I had in attempting to stiffen up a clay, 
which could not stand up properly in the kiln, by aid of a mixture of fire-clay, 
was a failure. We had a shale clay, at Columbus, O., where I first did work in 
the paving brick business, and when we got it to a proper condition of vitrifac- 
tion, when the chemical condition of the work was as it should be, the brick in the 
bottom of the kiln were sure to sink out of shape more or less, and it occurred to 
me that we might mix something with that clay that would hold it up a little bit, 
and of course fire-clay was the first thing that occurred to me. It would bea 
great improvement, and with that idea in view we bonght ten car loads of fire- 
clay, which is a potter’s clay, so-called, in that neighborhood, but this was a 
clay, which is to a certain extent plastic, to a large extent plastic. It can be 
worked alone and made into a plastic mass. It is not a flint fire-clay at all, 
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Nevertheless, in our machinery, using it in any proportion, I fail to get any benefit 
from the mixture, and the brick did not stand up any better in the kiln. They 
were not better in any other way. In going through the dark kiln, that clay did 
not soften as much as the fire-clay did, and I could locate in the brick almost 
every particle of fire-clay I put in it. It was not amalgamated at all. There is 
oue factory in this state I know of, and I presume several others, where they do 
use a mixture of fire-clay and shale, and where they do use machinery, whereby it 
is practical to get the benefit of the fire-clay in the presence of shale to make a chemi- 
eal union. I have been to their factory and have seen them using fire-clay, burnt 
brick and shale, and have seen them produce shale that is a cross between the 
two, and you can not see a particle of fire-clay within the mass, and undoubtedly 
the whole body of that mass is sustained in proportion to the body of fire-clay 
they have used. 

Mr. Howard, of St. Louis—I wish to ask Mr. Purington if he has ever known 
of any tests having been made to ascertain the value, if any, in repressing brick. 

Mr. Purington—As much as I dislike to press brick, I don’t believe there is a 
manufacturer who has ever gone into that thing, who will not admit that a re- 
pressed brick will stand more of any test that is required, and will wear longer 
than any brick that is not repressed. 

Mr. Howard—Have tests been made to show that? 

Mr. Purington—The only tests we have been able to make is the rattler test. 
In all the tests that have been made, the repressed brick stood very much better 
than the unpressed. 

Mr. Beahan—Mr. Purington and others seem to agree that a pure shale brick 
will wear longer in the street, but in the process of manufacture it is better to put 
in something else in order to hold them up. We make pure shale brick. The 
shale is in appearance and in chemical test within a fraction of 1 per cent. the same 
as the Galesburg. But there are two strata; one is blue and greasy, and the 
other brown. In the brown, there is a good deal of iron and some sand; there is 
free silica (sand) in it in combination. When we make our brick out of the top 
material entirely, these brown soapstone brick don’t sink into each other, as they 
are put into the kiln in the bottom. When we make out of the bottom material, 
the brick will sink into one another. When we get to the bottom of the kiln 
to the melting point, then the brick will sink into this one (indicating), and when 
you draw them they are in this condition. If there is any tendency to stick, it 
helps that sticking quality. 


MIXTURE OF SAND WITH SHALE. 


‘‘Does the admixture of sand with shale improve that material 
for the manufacture of paving brick?’’ 


Mr. McAvoy—I have been in the paving brick business about three months, 
and I think I know more about it than any man in this convention. [Laugh- 
ter.| Now I claim that the shale itself will not stand burning, if you set them 
any height that will pay youin akiln. For instance, if you set the shale by itself 
in a kiln of 30 or 40 high I don’t believe when you put the heat to vitrify that they 
would stand up, and if you will mix a little fire-sand or any sand that will stand 
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fire in the proportion that I have heard mentioned this morning I think it will 
add to the brick and prevent them from squeezing together. With that object in 
view, and looking for a location, we selected a plat of ground about 80 acres, and 
the shale is 100 feet deep at the highest point, the best in the world on the top 
and the beston the bottom. But on that there are about 6 or 8 feet of fire-sand. 
You would just think that some fellow brought it there for us to commence work 
on. I believe in using some of that fire-sand on some of those brick, because if we 
didn’t we would have to haul it away. 

Mr. Purington—I am very much afraid by the time Mr. McAvoy has been in 
the paving brick business three years and used this sand he will stand before the 
convention and admit his brick are too brittle. 

Mr. McAvoy—He never admits anything. There is one thing I will admit- 
that Mr. Purington, of Illinois, has come nearer to making brick like ours than any 
I have seen yet. [Great laughter. 
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LEGISLATION PERTAINING TO 
STREET IMPROVEMENTS. 

At the request of some of the 
members of the Indiana legis- 
lature, William M. Whitten, of 
South Bend, has prepared a bill for 
street improvements which con- 
tains many new features. One of 
the clauses provides for the clean- 
ing and sprinkling of paved streets, 
the expense to be borne by the 
abutting property-owners. Another 
authorizes cities to require a guar- 
antee from contractors on street 
work. An amendment of the old 
law is the placing of all sewer as- 
sessments on the basis of benefits 
derived, instead of property front- 
One section provides for the 
consolidation of all bonds for pub- 
lic improvements. That is, the 
bonds of several improvements of 
the year can be sold in a lump to 
one party and made payable at one 
time, the regular tax-paying period 
in April. The bill gives to cities 
the power of allowing railway com- 
panies to use other materials in or- 
der to make a substantial and per- 
manent improvement between the 
tracks, instead of the same mate- 
rial used on other portions of the 
street, as required in the old bill. 
Cities may require property-owners 
to pay two-thirds the expense of 
street lighting. City councils can 
repair defective sidewalks, or re- 
construct the walk with some other 
material. The present law provides 
that defective sidewalks should be 
repaired with the same material 
with which they are constructed. 
The special assessment fund shall 
be kept separate from the regular 
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funds of the city. Declaratory reso- 
lutions for sewer improvements 
shall describe all property likely to 
be affected by such improvement. 

Cities shall have authority to 
compel any sort of a railway com- 
pany to pave, sprinkle and clean 
that portion of the street they oc- 


cupy, as circumstances may de- 

mand. 

A NEW FORM OF CONCRETE SIDE- 
WALK. 


A new concrete sidewalk has been 
introduced in Brooklyn, N. Y., 
which is made in the following 
manner: A bottom course of dry 
cinders, about twelve inches thick; 
upon this a layer of concrete about 
four inches thick, composed of 
three parts of granulated granite 
or sharp gravel, four parts of 1/2 
inch stone, and one part of Port- 
land cement. On this concrete is 
worked a facing about one iné¢h 
thick, composed of granulated gran- 
ite, a small percentage of silicious 
grit, Portland cement, and carbon. 
The purpose of the granulated gran- 
ite mixed with silicious grit is to 
prevent the surface from becoming 
slippery. This concrete is used for 
sundry other purposes than side- 
walks; stable flooring, paving of 
public buildings and for making 
sewer pipe. It has been used ex- 
perimentally for street paving. For 
this purpose the concrete was about 
six inches thick, and at the middle 
of the street the surface is divided 
into rectangular blocks by deep 
grooves. It is necessary, for such 
work, to close the street from traf- 
fic for a sufficient length of time to 
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allow the concrete to become thor- 
oughly hard and set. About 200,- 
000 yards of the new sidewalk have 
been laid in Brooklyn. 





INSTALLMENT PAYMENTS FOR PUB- 
LIC IMPROVEMENTS. 

The Barrett law of Indiana, the 
Taylor law of Ohio, and similar 
laws in Illinois and Iowa, are be- 
ing looked into by some of the cit- 
ies of Minnesota, with a view to 
adopting their essential features. 
The assistant city engineer at St. 
Paul, in his recent report, cited, 
with approval, this method of as- 
sessments. The commercial club 
of Red Wing, in a recent letter to 
Mayor Bruckart, of St. Cloud, asks 
co-operation of that city in passing 
a law whereby cities can assess the 
expense of public improvements 
against abutting property, and ex- 
tend the payments over a term of 
years. The plan is to issue certifi- 
cates of the city, to be payable 
whenever the special assessment is 
collected from year to year. The 
cit) in no way guarantees the pay- 
ment of these certificates further 
than it guarantees to collect the tax 
in the regular course of taxation 
and pay certificates out of the fund 
so created, or as fast as the money 
is accumulated in the fund. 





4 PROPOSED HIGHWAY IMPROVE- 
MENT APPROPRIATION OF $5,000,000. 

A bill introduced in the Pennsyl- 
vania Legislature, by Mr. Snively, 
of Franklin, Pa., proposes an appro- 
priation of $5,000,000 for the im- 
provement of the public roads of the 
state It provides for the appoint- 
ment of a township road commit- 
tee and county road engineer. The 
money is to be disbursed by the 
State treasurer, upon order of the 
secretary of internal affairs, when 
this order is accompanied by the 
sworn statement of township com- 


mittees, countersigned by the coun- 
ty road engineer. 

The appropriation is to be ex- 
pended outside of cities and 
boroughs pro rata, according to the 
population of each county, on such 
roads as the secretary of internal 
affairs and the county engineer and 
township committee shall agree 
upon. All such roads shall be 
known as state roads, and will be 
kept in repair by the state. The 
local committee will consist of five 
men, who shall serve four years 
without compensation, except ex- 
penses. The pay of the engineer 
shall not be less than $800 a year, 
and actual expenses. 





STATE AID IN ROAD-MAKING. 


Mr. Sibley, of Ware, Mass., in- 
troduced a bill in the legislature to 
encourage the construction of mac- 
adamized roads, by providing that 
where towns of less than 10,000 
inhabitants, or two or three adjoin- 
ing towns whose combined pop- 
ulation does not exceed 12,000, 
vote to expend not less than $3,000 
a year, for a term of five years, and, 
under other similar circumstances, 
small towns vote money for macad- 
amized roads, the state shall fur- 
nish the steam road-roller. 

PRICE OF STONE REDUCED TO CON- 
TRACTORS. 

The eighth annual meeting of 
the Cut Stone Contractors and 
Quarrymen’s Association was held 
in Detroit, February 5. The quar- 
rymen reduced the price of stone 
to the cut stone contractors about 
7 per cent. Officers were elected 
as follows: Robert Robertson, 
president; Joseph Klein, vice-pres- 
ident; H. A. Beebe, secretary; 


Leonard Read, treasurer; Robert 


Robertson, Joseph Klein, H. A. 
Beebe, Leonard Read, William F. 
Piggins, Detroit; John Holland, 
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C. O. Malone, Cleveland; Alex. 

Arnold, Toledo; G. A. Naillie, Ber- 

lin Heights. 

A NEW KIND OF WOOD BLOCK PAY- 
ING. 

One of the principal streets, 
Lowes-Moor, Worcester, England, 
will be paved with Ardagh’s pat- 
tent prismatic wood blocks. The 
block is the invention of a local 
manufacturer, and is 9x4x3 inches, 
consisting of twelve to twenty- 
seven oak prisms, 1 inch by 1% 
inches square, held together by 
metal tongues. This is to be car- 
bolized. It is claimed that the 
smaller divisions give a better foot- 
hold than any other wood biock on 
the market, and, while utilizing 
small pieces of oak which could 
not be used profitably otherwise, it 
can be supplied cheaper than other 
harder woods. 





SECOND STORY SIDEWALKS PRO- 
POSED IN CHICAGO. 

A plan has been proposed by 
George D. Boulton, of the First Na- 
tional Bank at Chicago, for increas- 
ing the sidewalk capacity of that 
city. Mr. Boulton had in mind 
particularly the sidewalks on Wa- 
bash avenue, but after carrying the 
plan to its logical conclusion, he 
became convinced that it can be 
put into effect on other down-town 
streets. The plan provides for a 
continuous duplicate walk above 
the present sidewalk, on each side 
of Wabash avenue, from Lake 
street to Congress, the walk to be 
constructed of glass and iron, or- 
namental in its character, and to be 
level with the second story of the 
buildings adjacent thereto. The 
advantages claimed for it are many. 
A few of them are: Persons using 
it would be absolutely free from the 
many dangers that now threaten 
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them, and free from the dust and 
dirt encountered on the lower level; 
in bad weather the upper sidewalk 
would afford a shelter from the 
rain or snow, making the covered 
way underneath, under such con- 
ditions, most desirable; the owners 
of buildings would have two main 
floors where they now have one, 
making them more valuable; the 
retail business of the city would be 
carried on on the upper level; pa- 
trons of elevated railways would be 
enabled to transact their business 
without descending to the lower 
level. Mr. Boulton says that un- 
qualified approval has been given 
by those to whom the plan has been 
submitted. 





AN ATTEMPTED COMBINE OF LOCAL 
SEWER BUILDERS. 

An unsuccessful effort has been 
made on the part of local sewer 
builders in Cleveland to form a 
protective association, the object 
of which is to financially combine 
against any competing bidder out- 
side of the city. If no one out- 
side of the association bids, the 
members are to bid so that if the 
contract is awarded to any of them, 
the successful one will have a 
profit. If other than a local bid- 
der submit a bid, the association 
will, at the last moment, in the 
name of one of its members who 
did not bid, submit a proposition 
which will be so low that loss will 
result and preclude the possibility 
of the contract going outside the 
city. Then, after the outside bid- 
der is shut out, the loss is to be di- 
vided pro rata, even if the mem- 
bers disagree in settling the ques- 
tion as to which received the worst 
of the prorating. A similar or- 
ganization was formed in Cleve- 
land a few years since, but it 
proved unsuccessful after a few 
months. A few of the bolder ones 
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have, this year, suggested one cor- 
poration or partnership, into which 
should be turned ali the profits of 
the season to be distributed accord- 
ing to the value of each individ- 
ual’s worth or implements owned, 
when the consolidation was made. 
The prospect for the consolidation 
is not flattering, however. The 
movement is an unwise one. ‘The 
public is naturally suspicious of 
rings and combinations in public 
work, and the inevitable result is a 
curtailment in work, from which 
contractors suffer more than from 
competition. 





PRICES FOR PERMITS TO CUT INTO 
PAVEMENTS. 

Prices have been proposed by the 
Operative Builders’ Association, at 
Philadelphia, for permits for break- 
ing the paved streets of the city. 
It was decided that an ordinance 
should be prepared and presented to 
the Highway Committee of Coun- 
cils, to the effect, that a graded list 
of prices be paid for each kind of 
repairing, adopting as a basis the 
prices for which the city has made 
contract for the year 1895. 

PERMITS ron WATER-PIPE, 


Ferule. Driv- 
ing and 


Re-paving. Permit Total. 
Sheet asphalt.............. $13 00 $2 00 $15 00 
Asphalt blocks........... 8 00 2 00 10 00 
Vitrified brick .. 3 00 2 00 00 
Cobble....... ‘icnncin 2 00 2 00 1 00 
Belgian block.............. 6 00 2 00 8 00 


PERMITS FOR SEWERS 


Permit 
and 
Re-paving. Inspection. Total. 
Sheet asphalt.............. $13 00 $1 00 $14 00 
Asphalt blocks........ 8 00 1 00 9 00 
Vitrified brick........ 8 00 1 00 + 00 
COND sctciainn- centicndens 2 00 1 00 3 00 
Belgian block.... ‘ 6 00 1 00 7 00 


TEST FOR* PORTLAND CEMENT. 

A test for Portland cement for 
1895 is given by Mr. Michele as 
follows: Pats one-eighth inch thick 
in water, absolutely sound at seven 
days; tensile strength, 400 pounds 
per square inch at seven days; fine- 
ness 5 per cent. residue on a 50 


sieve. The pats to be gauged on 
glass, immersed in water immedi- 
ately, and left there for the whole 
period. One pat to each three 
bricks. The test bricks to be gauged 
by a skilled man, with a minimum 
quantity of water, and well rammed 
into molds. The average of three 
to be taken, which shall represent 
about 100 tons or less. The strain 
to be applied as quickly as possi- 
ble. The sieve to have 2,500 holes 
per square inch and to be of wire 
not less than .007 of an inch—34 
B. W. G.—in diameter. Shaking 
to be continued for five minutes. 





PROPOSED ROAD LEGISLATION IN 
NEW JERSEY. 

A new road bill, introduced by 
Mr. Wildes, at Trenton, N. J., lim- 
its the amount to be paid by the 
state for new roads to $100,000 per 
year. Roads may be built of grav- 
el, macadam or oyster shells, and 
forty per cent. of cost be paid by the 
state, twenty-five per cent. by the 
county, twenty-five per cent. by the 
township, and ten per cent. by the 
property benefited. The supervisor 
is to be appointed by the state road 
commission, at a salary of three 
dollars per day. 

DIVIDING THE EXPENSE OF HIGH- 
WAY IMPROVEMENTS. 

A new bill introduced in the 
Wisconsin senate, in January, per- 
mits the construction of permanent 
roads in any district in the state. 
The bill provides that the district, 
the county, and the state shall each 
bear one-third of the expense of 
such improvement. 

A PROPOSED LAW RELATING TO 
BRIDGE CONTRACTS. 

A bill has been introduced in 
the Indiana legislature, by Senator 
Wishard, which provides that 
bridge contracts shall be let as 
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other contracts are. The com- 
missioners are first to make an 
estimate describing the work to 
be done. If the cost is to ex- 
ceed $500, plans and_ specifica- 
tions must be drawn, and the work 
advertised. The bids shall be re- 
ceived for the work not less’ than 
three days after the last publica- 
tion. The lowest and best bid is 
to be accepted, if it does not exceed 
the estimate previously furnished 
yy the commissioners. It is re- 
quired that all proposals shall be 
publicly read, and the successful 
contractor shall give bond for faith- 
11 compliance with his contract. 





CLINKER-PAVING IN LONDON. 

A new road-making material is 
produced, at Hornsey, a suburb of 
London, by collecting and burning 
the dirt of the district, which leaves 
considerable residue in the shape 
of clinker. The coarser of this is 

1 excellent material for road-mak- 
ing. The finer clinker is put into 

mortar mill, and mixed with 
lime or cement, and used as mor- 
tar and grouting. There is still a 
great deal of clinker left, and this 
s mixed with a fair quantity of 
Portland cement, making excellent 
paving stones, at about half the 
cost of those purchased from the 
patent stone makers. A section of 
Southwood Lane, Highgate, at the 
entrance to the railway station, has 
been paved with this material, and 
is said to wear exceedingly well. 





ENGINEERING SOCIETY OF VIR- 
GINIA. 

The Engineering Society of Vir- 
ginia has elected officers for the 
year 1895 as follows: President, J. 
C. Rawn; vice-president, M. E. 
Yeatman (to serve two years ); sec- 
retary, John A. Pilcher; treasurer, 
Jas. R. Schick; directors (to serve 
three years), Chas. 8. Churchill, L. 


L. Randolph and H. C. Macklin. 
Mr. Chas. 8. Churchill was elected 
as the representative of the associa- 
tion on the board of management 
of the Association of Engineering 
Societies. 

A paper by Mr. J. E.M. Hanckel, 
entitled ‘‘ Road Improvements in 
Knox County, Tennessee, and Ful- 
ton County, Georgia,’’ was read, 
and after discussion referred to the 
Publication Committee. This paper 
re-enforced the arguments brought 
out before in this association for the 
adoption by the state of Virginia of 
the road law proposed by the Asso- 
ciation of Engineers of Virginia, and 
showed that convict labor can be 
most successfully employed on this 
class of public improvements. 





MEETINGS OF BRICK ASSOCIATIONS. 

The lowa Brick, Tile and Drain- 
age Association held its sixteenth 
annual meeting at DesMoines, Feb. 
6 and 7. The subjects discussed 
were: ‘‘The Preparation and Pug- 
ging of Clay and Shale for Stiff Mud 
Process,’’ W. kK. Cook, ot Des 
Moines; ‘‘Steam Drying,’’ L. A. 
Thorson; ‘‘lowa Clay Industry— 
[ts Tendency and Progress; Her 
Clay,’’ E. H. Lonsdale, assistant 
geologist of Missouri; ‘‘Burning 
of Clay Ware in Continuous and 
Down-Draft Kilns,’’ Thos. Greene; 
‘* Lessons Most Prominent for 
Brick and Tile Makers in the Past 
Two Years of Business Depres- 
sion,’’ J.B. McHose. The present 
serving officers were re-elected for 
the ensuing year, and are as fol- 
lows: President, Robt. Goodwin, 
DesMoines; Vice-president, C. J. 
Holman, Sargent Bluffs; Secre- 
tary, C. L. Smith, North English; 
Treasurer, E. G. Larson, Fort 
Dodge. The officers constitute a 
committee to select the meeting- 
place for next year. 

The seventeenth annual Conven- 
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tion of the Illinois Brick and Tile 
Association was held at Springfield, 


Ill., Jan. 15 and 16. The meet- 
ings were held in the Art Hall of 
the Capitol building. The elec- 


tion of officers for the ensuing year 
resulted as follows: President, E 
M. Pike, Chenoa; Vice-president, 


A. L. Converse, Springfield; Sec- 
retary, C. G. Stall, Grant Park; 
Treasurer, Wm. Stare, Mendota. 


A new name was given the associa- 
tion, and it will hereafter be known 
as the Illinois Clay Workers’ Asso- 
The next convention will 
be held at Streator, in January of 
LS96 


c1ation 


A NEW BOARD OF PUBLIC WORKS. 


Action was taken at the last meet- 
ing of the city council, at Superior, 
Wis., for the abolishment of the 
board of public works. An ordi- 
was passed adopting that 
section of the general charter law 
which provides that the city clerk, 
the comptroller, and the city en- 


nance 


gineel shall serve as ex-officio menm- 
bers of the board of public works 
without extra compensation. 


LEGISLATION NEEDED IN MISSOURI. 


Mayors and representatives of 


forty-two cities of the third and 
fourth class in the state of Mis- 
sourl, met at Jefferson City, Feb- 
ruary 12, for the purpose of recom- 


mending to the legislature needed 
changes in the law. Every city 
in the state of the third and fourth 
restricted in 
adopting modern improvements, 
and this meeting was held for the 
purpose of asking for power to issue 
bonds for the purpose of purchas- 
ing electric lights, water-works, 


sewerage, etc. 


regard to 


classes is 


MUNICIPAL REPORTS. 


Kansas City.—The report of City 
Engineer Filley, at Kansas City, 
Mo., shows that during the quarter 
ending December 31, 1894, two and 
three-quarter miles of asphaltic 
paving have been laid at a cost of 
$137,712.91; oneand three-eighths 
miles of brick pavjng, $32,516.42 ; 
one-quarter mile gf macadam, $1,- 
600.78; alleys, $832.14. Thismakes 
a total of 4.31 miles, costing $171,- 
850.11. The city had under con- 
tract at the end of the quarter, 2.4 
ntiles of asphalt paving, at a cost of 
$58,376.80; alley paving, $766.97; 
curbing, $1,920.54; total, $86,560- 
US 


Boston.—The annual report of 
the metropolitan sewer commission- 
ers, Boston, Mass., shows that the 
work, which is practically complet- 
ed, embraces Malden, Melrose, Ev- 
erett, Chelsea, Medford, East Bos- 
ton, Charlestown, Somerville, Win- 
throp, Winchester, Belmont, Wo- 
burn,Cambridge, Arlington, Brigh- 
ton, Newton, Watertown, Brook- 
line, South Boston and the city 
proper. The area will be greatly 
increased when the many local sys- 
tems now being constructed are 
connected. Shirley gut, which is 
315 feet wide at high water, with a 
swift tidal current at all times, 
proved one of the most important 
pieces of work. Here, to secure a 
safe navigation for vessels, the big 
pipe had to be depressed twenty- 
two feet lower in the middle than 
at the Winthrop end. The pump- 
ing stations, Deer Island and East 
Boston, are nearly completed, and 
the station at Mystic river will be 
ready about July 1. The citizens 
of Hyde Park, Dedham and Milton 
have asked for an extension of the 
sewerage system to Quincy. 

New York.—The commissioner of 
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public works, Michael T. Daly, in 
his report to Mayor Strong on the 
work of the department for last 
year, shows an expenditure of $7,- 
114,631.41, in the following man- 
ner: Appropriation account, in- 
cluding liabilities and payments of 
old liabilities, $3,429,264.39; Cro- 
ton water fund and additional water 
fund, $459,475.33; high service 
works fund, $89,175.94; repave- 
ment fund, $630,255.04; criminal 
court house fund, $301,112.76; mis- 
cellaneous funds, for aliens, etc., 
$623,182.67. 

The contracts and expenditures 
made during the year 1894 are as 
follows: Street improvements, in- 
cluding grading, paving, sewers, 
etc., 268 contracts, $1,509,481; wa- 
ter mains, $199,202; street light- 

ng, $915,000; miscellaneous con- 
tracts, $600,737, making the total 

t $3,224,420. 

The contracts completed during 
the yearare: Grading, paving, sew- 
er and flagging, 286 contracts, $2,- 
39 5,805; water mains, $133,076; 
street lighting, $921,000; miscella- 
neous contracts, $713,565; total ex- 
penditures, $4,093,446. 

The total length of new pavement 
laid during 1894 was 20.67 miles. 
Manhattan Island now has 385.17 
miles of paved streets, of which 
221.11 miles are improved stone 
block pavement, 79.74 miles of old 
stone pavements, 62.34 miles of as- 
phalt, an 21. 98 miles of macadam. 
There were 7.66 miles of new sew- 
ers built aad 65 sewer basins, mak- 
ing the present length of sewers on 
Manhattan Island 462 miles, with 
5,481 receiving basins. 

The total length of water mains 
in the city is 709’ miles. Thenum- 
ber of houses supplied in the city 
with high water service is 19,500, 
and in two years this will be doub- 
led, with a supply of over 50,000,- 
000 gallons. 


Cost 
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Altoona, Pa.—The report of Har- 
vey Linton, city engineer at Altoona, 
Pa., gives the length, area and cost 
of all paving laid in that city, as 
follows: Sheet asphalt, 3.951 miles, 
$194,563.21; asphalt block, 2.4 
miles, $104,868.76; stone block, 
.871 mile, $39,648.78; brick, . 
mile, $15,653.08; cobble, .126 mile, 
$1,734.70. Total number miles of 
paved streets, 7.927 miles. Total 
$356,468.58. 

Ph iladelph ia.—The annual report 
of the bureaus of surveys, highways, 
water and other departments of Phil- 
adelphia, were made public by Mayor 
Stuart, February 19. The statement 
of Chief Ogden, of the bureau of 
water,showstheappropriation to his 
bureau to have been $3,579 ,305.52 
The current — F were $1,677,- 
081.03, and $1,235,775.01 was ex- 
pended for extensions, making a 
total expenditure of $2,912,856.04, 
and leaving a balance, under 
tract, of $666,449.48. 

The report of Chief 
the bureau of highways, 


579 


cost, 


con- 


Bullock, of 


shows that 


the work of his bureau for the 
year 1894 was double that done in 
1893. The appropriation for im- 


proved pavement was $686,146.57 
and the passenger railway compa- 
nies spent $5,000,000 for improved 
pavement during the same period. 
The railway companies constructed 
during the year, 131.17 miles of 
sheet asphalt and other improved 
pavements, and the city construct- 
ed 18.7 miles of sheet asphalt, and 
2.62 miles of granolithic pave- 
ments. : 
Thee ity ope ned and pé aved streets 
as follows: Belgian blocks, 10.24 
miles; asphalt, 6.32 miles; vitri- 
fied brick, 4.04 miles, and 23. 
miles of macadam roads. During 
the year 50 miles of streets were 
repaved, the work being done where 
most needed to relieve traffic. Chief 
Bullock recommends that the re- 
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256.2 miles of cobblestone 


and rubble pavements in the city 
be paved with improved pavement 
The city now 
has 895.94 miles of finished road- 


maining 


as soon as possible. 


Wavs lhe use of concrete founda- 
tions under Belgian block pave- 
ments is strongly recommended by 


(Chief Bullock, who states that ow- 
to the fact that the ordinance 
req ring such foundations did not 
pass until a week after the trolley 
ordinances be Came law, the passen- 


er railways have successfully con- 
tended against using the concrete 
foundation Mr. Bullock 


menas the passage ot an ordinance 


recom- 


making uniform curbing compul- 
Also, that trolley lines be 
compe lled to use an efficient fender. 
The passage of an ordinance is rec- 
ommended requiring the use of a 
tire three inches broad on vehicles 
weighing froma half to three-quar- 
ters of a ton, and a four-inch tire 
from three- 
quarters of a ton to a ton. 
Webster, of the bureau of 
shows that designs were 
prepared for forty-four main sew- 
ers, exclusive of the subway sewers, 
all but two of which are now under 
construction. Designs were 
prepared for twenty-three bridges. 
‘During 1894,’’ the report 
‘‘the construction of main sewers 
exceeded that of the year of 1893 by 
19.25 miles, and is more than 
double the length built in 1892.’’ 
By an ordinance of the councils, of 
April 4, 1894, an expenditure of 
$940,000 was authorized upon cer- 
tain main sewers. The report of 
M. Coppuck, secretary of the board 
of highway supervisors, states that 
the vear has been one of the most 
active 


on wagons weighing 
Chief 


surveys, 


also 


says, 


since the board’s organiza- 
tion, owing to the change of most of 
the passenger railway companies 
from horse-power to electricity. 
The expenses of the board are given 


as $3,998.14, and the receipts as 
$3,262.25. 

Mankato, Minn.—The annual re- 
port of M. B. Haynes, city en- 
gineer at Mankato, Minn., shows 
that during 1894 the city has ex- 
pended $13,986.62 for sewers. The 
city has not,as yet, any paved streets, 
but, in the city engineer’s opinion, 
the last year has proved forcibly 
and conclusively that action on the 
matter can not longer be postponed. 


Jersey City, N. J.—A report of 
the street and water board has been 
prepared by George T. Bouton, city 
clerk at Jersey City, N. J. The 
board has been in office but seven 
months, but has, in that time, in- 
stituted many reforms. The con- 
dition of many paved streets has 
been considerably improved, and 
where block has been used the 
board has confined itself exclusive- 
ly to Belgian, its wearing qualities 
in the past having been sufficiently 
good to warrant its continuance. 
It succeeded in giving asphalt a 
trial in the city as a paving mate- 
rial, with the result that petitions 
have since been made from various 
parts of the city for its further use. 
While disposed to give trial to ma- 
terials which have been satisfacto- 
rily used in other places, the power 
of the board is very much abridged 
because it is prohibited from using 
a patented article. For this reason 
it has been precluded from paving 
a block or two with vitrified brick. 
The board has observed its use in 
other cities and believes it can, 
with proper discrimination, be sat- 
isfactorily used in that city. A 
section of brick pavement will be 
laid, however, in Cooper Place, as 
soon as the board can decide upon 
a non-patented article which com- 
bines the qualities sufficient to 
commend it. The board well be- 
lieves that a pavement ceases to be 
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experimental when it has been used 
to satisfaction and advantage in 
other cities. 


MUNICH’S NEW PAVING MATERIAL. 


A new street paving material has 
been devised by the engineer of 
Munich, Germany. It is finely 
ground serpentine, compacted to- 
cether by binding substance, mold- 
ed into bricks and fired in porce- 
lain kilns to a very high degree 
of temperature. The blocks are 
ix7x7 inches, and cost a little 
more than $4 per square yard. 
They are slightly compressible as 
a blow from a heavy hammer will 
dent them. The corners, which 
are slightly rounded, are the tough- 
est part, being hardest burned. 
The unequal wear of the serpentine 
and its binder leaves a roughness 
on the surface of the blocks so that 
they are not slippery. The wear 
is said to be smaller than that of 
granite and equal to that of the 
best porphyry. 

PHOSPHATE USED FOR STREET PAYV- 
ING IN FLORIDA. 

A committee of the city council 
at Tampa, Fla., visited Bartow, 
for the purpose of inspecting the 
paved streets in that town. The 
material used in Bartow is a low- 
grade phosphate which comes out 
soft, but when spread and rolled 
cements into a solid mass. It is 
very cheap, costing about 25 cents 
a cubic yard in Bartow. The town 
owns two acres and is mining 
it. The only cost is for labor. 
Two or three miles of it have been 
laid which average 40 feet in width, 
and an appropriation of $15,000 
has not yet been exhausted. The 
committee from Tampa were favora- 
bly impressed with the phosphate 
clay which seemed adapted to all 
of the streets in Tampa except 





CURRENT INFORMATION. 153 


Franklin, and for which vitrified 
brick or Belgian blocks are recom- 
mended. The phosphate is used 
for sidewalks, also, in Bartow, with 
entire satisfaction. 





LEGAL DECISIONS 


(Reported specially for PAVING AND MUNICIPAL 
ENGINEERING.) 


Liability for Defective Street.— 
Where the defect or obstruction in 
a street of a city is patent or ob- 
vious, and has continued so long 
that notice may be reasonably in- 
ferred, or where the defect or ob- 
struction is one which with reason- 
able or proper care should have 
been ascertained and remedied, the 
city is liable for the injuries result- 
ing from such defect or obstruction. 
Union St. Railway Co. v. Stone 
(Supreme Court of Kansas), 37 
Pac. Rep. 1012. 

Liability for Negligence in Defect- 
Municipal corpora- 
tions are liable in damages for the 
results of their negligence only in 
adopting defective plans for public 
improvements, and not for the re- 
sults of an error in judgment. Neg- 
ligence will not be inferred as a 
matter of law from the fact that 
culverts are defective in plan, and 
become obstructed and filled up 
with dirt and sand. City of Peru 
v. Brown ( Appellate Court of In- 
diana), 38 N. E. Rep. 222. 


ive Newers. 








MIXTURE OF POTTER’S CLAY WITH 
SHALE. 

Referring to the question as to 
whether a mixture of potter’s clay 
with shale makes a better paving 
brick than shale alone, Mr. James 
H. Windrim, the director of public 
works at Philadelphia, is quoted as 
saying: ‘‘It seems impossible to 
get fire-clay bricks burned uniform- 
ly. The bricks burned hard wear 
well, but there is such a variation 
that the pavements wear so uneven- 
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{ 
ly that our streets paved with fire- 
clay bricks are unsatisfactory. On 
the contrary, with shale bricks, 
they are burned, generally, more 
uniform, hence our streets laid with 





shale bricks are far more satisfac- 
tory. If you pave the streets of 
your city with a good shale brick, 
I can assure you of good streets for 
many years.’’ 


SELECTIONS FROM THE PRESS. 


BENEFITS DERIVEDZFROM \STREET 
PAVING IN KANSAS CITY. 

Streets that are paved with as- 
phalt increase the value of the prop- 
erty far in advance of the cost of the 
paving. To have a good business 
there must be good streets, for traf- 
tic of all kinds finds a street that is 
clean, smooth and one which is eas- 
ier to drive on without any discom- 
fort to the rider or driver, giving 
pleasure and not annoyance. On 
residence streets paved with asphalt 
one will hardly find a vacant house 
in Kansas City. This is because 
the people who occupy the houses 
all day do not want to be disturbed 
by the noise and dust; in case of 
sickness they want quietude. In all 
these cases the desire can only be 
obtained by having asphalt streets. 
This applies also to business streets. 
With good streets, the trade is 
bound to follow. Grand avenue, 
paved by the Barber Asphalt Pav- 
ing Company, with genuine Trini- 
dad lake asphalt in 1894, has in- 
creased in business fully 50 per 
cent. 

That street, formerly a great wide 
way, with only here and there a 
vehicle in sight, picking its way 
over the rough and uninviting 
block pavement, has been meta- 
morphosed into one of the most 
splendid thoroughfares in the West 
by the laying of the Trinidad mate- 
rial. The increasing travel invited 
over it by the smooth surface has 
increased trade and the growth of 
trade has stimulated activity all 


along the avenue until there is more 
demand for business houses; the 
price of leases has gone up and real 
estate values have taken a jump be- 
yond the expectation of the owners. 
The man who paid for asphalt 
paving, or who is to do so, when 
his tax bills become due, is already 
in a position to realize the differ- 
ence in the enhanced values of his 
property. The effect goes farther. 
Property-owners, who could not 
have sold their holdings on Grand 
avenue at any reasonable price a 
year ago before the asphalt pav- 
ing was laid, can now find takers 
for it at good stiff prices. Already 
the effect can be discerned by a four- 
year-old child. New buildings are 
either going up on that avenue or 
are already up and occupied, while 
a number of plans are being drawn 
for fine business structures to go 
up as soon as spring opens.—Kan- 
sas City Journal. 





BRICK PAVING IN WILMINGTON, 
DEL. 

A letter of inquiry from Alexan- 
der L. Moreau, editor of the Tran- 
script, at Freehold, N. J., to the 
editor of the Star, Wilmington, 
Del., regarding vitrified brick as 
a paving material, its cost and its 
wearing qualities, elicited the fol- 
lowing reply: ‘‘ There is a great 
deal of brick pavement at present 
in use in the city of Wilmington 
and it gives excellent satisfaction. 
It has been found upon trial that 
shale brick is best adapted to the 














work, though some fire brick is in 
use. The latter has, however, prac- 
tically been abandoned in favor of 
the shale. Most of the brick pave- 
ments in use in Wilmington have 
been laid by the street and sewer 
department, though this year, in 
consequence of the receipt of an 
unusually low bid, the work has 
been done by contract. The aver- 
age cost of fire brick pavement, as 
shown by the report of that depart- 
ment for the year 1893, was $2.25 
per square yard. In the report for 
1892, the charge per square yard is 
placed at $2.10. The difference in 
cost is attributed to the cost of shale, 
used in the former year, which ex- 
ceeds that of fire brick ; but it is 
believed that the shale, despite the 
difference in the original cost, is 
cheaper, because far more durable 
and lasting. 

‘The amount of brick pavement 
laid in Wilmington this year equals 
25,000 square yards, the cost of the 
brick alone being $1.05 per yard, 
laid along the sidewalks as it was 
needed for use. 

‘“The manner of laying brick 
pavements in this city is as follows: 
An excavation is first made to the 
depth of 11 to 12 inches below the 
top of the curb and the excavated 
ground rolled into shape with the 
big roller. Upon this is laid a layer 
of from 4 to 6, and sometimes even 
8 inches of crushed stone. This is 
rolled in turn, and upon it a layer 
of what is known as ‘binder’ is 
placed. This binder is usually of 
gravel. Then the entire bed is 
rolled again. Upon this two inches 
of river sand are spread as a bed, 
upon which the brick are laid ; the 
whole then being brushed over with 
river sand; or preferably, with a ce- 
ment grout, over which a light dash 
of sand is thrown to absorb moist- 
ure. Grout is far preferable to a 
sand finish.”’ 
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VITRIFIED BRICK IN THE NEW 
ENGLAND STATES. 

A recent issue of the New Haven, 
Conn., Register, contained an inter- 
view with a gentleman who had 
traveled extensively in the cities of 
this country and had given the sub- 
ject of street paving considerable 
thought. Regarding the value of 
vitrified brick, with which he is 
very much impressed as a material 
for street pavements, he said : 

‘There are two important consid- 
erations that must always be kept in 
mind, namely, wearing surface and 
foundation. A pavement takes the 
place of the steel rail of the rail- 
road. It must be of a kind to give 
good wearing service, and without 
a solid foundation it soon becomes 
useless and gets out of place. On 
this account in some places where 
brick have been laid the result has 
not been satisfactory, as in Boston, 
where it was laid on the soft, sandy 
soil without any hardening what- 
ever. But in other places, where 
it is laid upon a firm, solid foun- 
dation, as in Springfield, on the 
corner of School and Main streets, 
the result is satisfactory to the gen- 
eral public and the abutting prop- 
erty owners. ‘The same is true of 
the pavement laid on York street 
in this city. This pavement was 
laid on a foundation consisting of 
hard, rolled ground with four inch- 
es of concrete dressing, upon which 
was laid an inch and one-half of 
clean sand as a bed for the brick to 
rest upon. The spaces between the 
bricks were filled with hot sand. 
The result of the use of the pave- 
ment on York street has been most 
favorable, as shown by the fact 
that while the center of the street 
was left paved with stone, no one 
driving through it would force 
their horse to travel in the center, 
and if they did the horses would 
turn out at the first opportunity 
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and take to the brick. Thisshowed 
the horses’ choice of the.brick in 
preference to the slippery stone. 
It is undoubtedly true that the 
spaces provided between the bricks 
otter good clinging places for the 
corks in the horses’ shoes, so that 
a large load can be drawn with less 
effort than on many other kinds of 
pavement. This is found to be 
true in New York, Chicago, Phila- 
adelphia, Washington, Liverpool, 
Eng., in Holland and Germany 
and many other places. 

‘There is another point which 
is of interest in this state. I be- 
lieve it is possible for the brick in- 
dustry to get a foothold in this 
country. In some parts of the 
state there are quantities of shale 
rock which makes a very fine qual- 
ity of vitrified brick. In the vicin- 
ity of Milford and Branford and to 
the north of Berlin the rock would 
do nicely for that purpose. In my 
opinion there is a good chance here 
for Connecticut to get a new and 
profitable industry. There is no 
patent on the process and no mo- 
nopoly about it. No one has a 
monetary interest in booming vit- 
rified brick, because anybody can 
make it.’’ 





ASPHALT PAVING TO T RAIL. 

Street railway companies of late 
have been wrestling with the prob- 
lem of street paving. The first 
thing that arises is the expense, 
and how it can be done the best 
and cheapest. Quite a number of 
experiments have been made with 
the different paving materials, and 
with the different styles and shapes 
of rails. A set rule will not hold 
good for every city. The candition 
of the foundation, locality, traffic, 
etc., must be considered. A rule 
that will apply in one city will not 
hold good in another city or town. 

[ will submit to my fellow suffer- 


ers a brief description and cross- 
section of track and paving put 
down in September, 1893. Three 
blocks of 750 feet each were laid on 
Twenty-fifth street leading from 
the Union depot. This is one of the 
most frequented streets in our city. 
The street was graded down and 
thoroughly rolled with a ten-ton 
steam roller, and the ties were laid 
on the ground fourteen inches be- 
tween centers and surfaced up to 
grade. We used thirty-pound T 
rail spiked to the ties in the ordi- 
nary way. ‘The rails were thor- 
oughly bonded with cross bonds 
connected to a No. 4 soft copper 
return wire. All joints were sold- 
ered. The return wire was laid on 
top of the ties to keep it from the 
moisture, and securely fastened to 
the ties with staples. Crushed rock 
and cement were tamped in _ be- 
tween the ties, flush with the top, 
and two coats of asphalt laid on 
top. On the outside of the rail the 
asphalt comes flush with the top. 
On the inside a groove or channel 
is left for the flange of the wheel. 
The curve at the corner of Twenty- 
fifth street and- Wall avenue was 
put in as the above, with the ex- 
ception that cinders were tamped 
under the ties. After five months’ 
hard usage we find on a close ex- 
amination that a few of the joints 
where cinders were not used have 
gone down a trifle and the paving 
is working loose, but on the curve 
where cinders were used for surfac- 
ing and between the joints the track 
is as good and true to surface and 
gauge as the day it was put in. 
Our experience in paving leads 
us to believe that in a small city of 
ten or fifteen thousand, paving can 
be done with moderate expense in 
the above way, if particular atten- 
tion is given to getting a good solid 
foundation for the ties, and by us- 
ing cinders (we prefer cinders to 
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anything else) to tamp under the 
ties, a road can be paved in this 
way that will give good results, 
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NEW INVENTIONS. 
Reported specially for PAVING AND MUNICIPAL 


ENGINEERING by Chandlee & Chandlee, Washing- 
ton, D. C.] 


533,222. Street-sweeper. Charles 
M. Kimball, Toledo, O. Filed 
Sept. 28, 1894. Serial No. 524,332. 
Claim. In a street sweeping ma- 
chine, the combination of a truck 
frame having side-beams, a cross- 
am supported from said side- 
ams at a lower point, oblique 
bearings at the ends of said cross- 
beams, a bracket erected at the 
middle of said cross-beam, disk- 
brushes having spindles fitted to 
slide through the oblique bearings, 
levers engaged with said spindles 
and pivoted to the central bracket, 
a rock-shaft in bearings on the 
side-beams of the truck and having 
arms affixed to it, links connecting 
said arms with the aforesaid levers, 
means applied to the rock-shaft for 
turning it and thereby raising or 
lowering the brushes, and means 
connecting the brushes with ground 
wheels of the vehicle for revolving 
said brushes. 

533,498. Pavement. John S&S. 
Rowell, Beaver Dam, Wis. Filed 
Oct. 29,1894. Serial No. 527,280. 
Claim.—1. A pavementframecom- 
prising metal side bars and inter- 


i 
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locking metal-work intermediate of 
the bars, certain members of the 
metal-work being provided with 
notches and kerf-corners of other 
members of said metal-work swaged 
into the notches. 2. A pavement- 
frame resulting from metal side- 
bars joined by metal stays and hay- 
ing anchors depending from said 
side-bars. 3. A pavement-frame 
resulting from metal side-bars and 
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both to the railway company and 
the city. —W. A. Smith, in Street 
Railway Review. 


AND TRADE. 


an intermediate net-work of like 
material joined thereto, together 
with anchors depending from said 
side bars. 
A MACHINE FOR TESTING CEMENT. 

For ascertaining the quality of 
cement for street work, the board 
of public works at Los Ange- 
les, Cal., possesses an instrument 
whereby samples of cement, when 
hardened in the usual way, may be 
subjected to a crushing test, and 
also to a tensile strain. In describ- 
ing the machine, the Times says: 
‘‘The machine consists of a some- 
what elaborate system of compound 
levers, adjusted with great accu- 
racy, so that a tremendous break- 
ing strain of the sample tested 
may be secured. For the purpose 
of making a tensile test, a small 
quantity of the cement to be tested 
is accurately weighed and mixed 
with the proper proportion of 
water. If the cement is to be 
mixed ‘neat,’ no sand is used. The 
cement and water are thoroughly 
kneaded, and then the pasty mass 
is packed firmly into a mold fora 
briquette. 

‘‘The briquette thus made is flat 
in form and one inch in thickness. 
The two ends are wider than the 
middle, and taper toward the 
middle, where the smallest cross- 
section is exactly one square inch 
in area. As soon as the form has 
had time to properly set, it is taken 
from the mold and immersed in 
water, where it is kept till the test is 
made. 

‘‘After an immersion fora period 
of twenty-four hours or more, the 
briquette is removed from the water 
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and placed on the machine in such 
a manner as to subject it toa tensile 
strain which tends to pull one end 
from the other. This strain is 
gradually increased by a nice ar- 
rangement of leverage until the 
two ends are pulled asunder. The 
exact tensile strength of a square 
Lni¢ h of the hardened cement is thus 
ascertained. The instrument is so 
adjusted that the strain is direct 
and not of a twisting character. 

‘By somewhat changing the ap- 
paratus, an inch cube of the hard- 
ened cement may be brought be- 
tween two flat steel surfaces, and 
subjected to a crushing strain. 

‘In making the tests, the pro- 
portions of sand to be mixed with 
the cement in making the briquettes 
may be varied at pleasure, and the 
time of immersion in water may be 
as long as desired. A record is 
kept of all the tests made. 

In the testing-room is a series 
of shelves about such as would be 
seen in a pantry, and on these are 
set the pans in which is kept the 
water for immersion. 

‘Some of the tests have shown 
an almost incredible strength of 
the cement. One cube, which was 
molded in January, 1893, was kept 
under water until October of that 
year, and was then subjected to a 
crushing strength of 2,000 pounds, 
which it resisted. It was kept im- 
mersed nearly all the time till yes- 
terday when, in the presence of a 
Times reporter, it was subjected to 
a crushing pressure of 2,030 pounds 
without breaking. A briquette 
tested a few days ago was broken at 
a tensile strain of 1,166 pounds. 

‘“The cement used in contract 
work is required to be ground suf- 
ficiently fine so that ninety-five per 
cent. of it will pass through a sieve 
containing 2,500 apertures to the 
square inch. Cement which has 
once set may be ground over again 


so as to escape detection by the in- 
spector on the work, but the fault 
is soon discovered when a test of it 
is made with the machine. 

‘‘As the contracts for public street 
work usually provide that the con- 
tractor must at any stage of it per- 
mit the taking of samples of the 
cement actually in use for testing 
purposes, the tests that are con- 
stantly being made by the city en- 
gineer are believed to have an ex- 
cellent moral effect on contractors. 

‘* Most of the tests made hereto- 
fore have been of briquettes which 
have been immersed for certain pe- 
riods in water. As it is believed 
this is hardly a fair trial of cement 
used in sidewalks which are much 
exposed to the sun, it is expected a 
series of trials will soon be made of 
briquettes exposed for considerable 
periods to the sun. 

‘‘A proposition which has been 
talked of for some time is for the 
city to purchase all cement used in 
street work and sell it at a fixed 
price for that use. By so doing it 
is believed the good quality of work 
done would be better insured. This 
method was adopted in the con- 
struction of the outfall sewer with 
very satisfactory results.”’ 





TRADE NOTES. 

A new brick and tile factory is 
proposed at Fonda, Ia. 

The purchase of a stone crusher 
is contemplated at De Ruyter, N. Y 

The Royal Brick Co., Canton, O., 
suffered a loss of $20,000, by fire 
recently. 

James Snyder, Sharpsburg, Md.., 
contemplates the purchase of a 
stone crusher. 

The Michigan Bridge Company, 
Portland, Mich., has filed articles 
of association. The stockholders 
are Samuel S. Ramsey, Claude L. 
Ramsey and Alonzo B. Ellis. 
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A brick and tile plant will be 
erected at Austin, Minn., by E. 
Barr, of Mason City. 

The board of supervisors, Red 
Bluff, Cal., contemplate the pur- 
chase of a rock crusher. 

John R. Raibourn, Lynnville, 
Ind., contemplates the erection of 
a brick plant this spring. 

A. C. Ochs, Springfield, Minn., 
contemplates putting in machinery 
for making pressed brick. 

Kirchner & Folz, well known 
contractors at Cincinnati, will erect 
a Bermudez asphalt plant. 

The street committee at States- 
ville, N. C., has recommended the 
purchase of a rock crusher. 

The Standard Brick Works, lo- 
cated at North Industry, O., burned 
February 13. Loss, $20,000. 

The purchase of a stone-crusher 
and engine will probably be voted 
by the town of North Andover, 
Mass. 

The Michigan Stone and Supply 
Co., with quarries near Maybee, 
Mich., will put in additional ma- 
chinery. 

George M. Wiswell, of Milwau- 
kee, has been appointed receiver 
for the Prentice Brown Stone Co., 
of Ashland. 

C. L. Abbott, Warsaw, Ky., con- 
templates changing from the hand 
making brick to ma- 
chine process. 

The Webster City Brick and Tile 
Company, Webster City, Iowa, will 
purchase a new engine and other 
improved machinery. 

The Mount Vernon’ Bridge 
Works, Mount Vernon, O., have 
been purchased by James West- 
water, of Columbus, for $17,520. 

The highway and sewer commit- 
tee, at Chicopee, Mass., thinks the 
city should own a road-roller, in- 
stead of hiring one, as heretofore. 


process of 
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The St. Louis Quarry and Con- 
struction Company, East St. Louis, 
Ill., has been incorporated by M. J. 
Hatfield, C. W. Watson and others. 

Mr. Edward Nicholson, of Steu- 
benville, O., has purchased the 
entire plant of the Toronto Fire 
Clay Co. and will begin operations 
at once. 

An ordinance empowering the 
board of public works at Oakland, 
Cal., to purchase street sweeping 
machinery, was recently read and 
referred. 

A committee has been appointed 
at Marshfield, Wis., with instruc- 
tions to purchase a stone-crusherg 
after a careful investigation of the 
different machines. 

The Forest City Stone Co., of 
Cleveland, O., has been incorpora- 
ted by W. H. Stewart, J. M. Hend- 
erson, W. C. Stewart, F. A. Quail 
and George B. Siddall. 

The Gilfillan Stone Company, 
Rock Island, Ill., has been incor- 
porated by Wm. J. Gilfillan, Ed- 
ward H. Geyer and Edward B. 
Kries. Capital stock, $100,000. 

The Union Paving Company, of 
Cincinnati and Louisville, will es- 
tablish another paving brick plant 
at Gallipolis, O., making in all 
five plants controlled by this com- 
pany. 

A test has been made of the stone 
found in the vicinity of Sidney, 
Neb., and the result shows it to be 
of greater strength than any stone 
found along the line of the Union 
Pacific. 

An agreement has been made 
between the Asphalt Company of 
Oklahoma City, O. T., and C. H. 
Heald, G. E. Chase, and J. K. 
Bowman, of Healdton, Chickasaw 
Nation, I. T., by which work will 
begin immediately upon theasphalt 
mine on the Bowman farm, near 


Healdton. 
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The Sheridan Brick Works, Sher- 
idan, Ind., were completely de- 
stroyed by fire February 18. The 
works were owned by J. C. Adams 
and O. H. Root, of Indianapolis. 
Estimated loss, $25,000. 

The Gilson Asphaltum Compa- 
ny has been incorporated at St. 
Louis, Mo., by Adolphus Busch, 
Wm. D. Orthwein, F. Widman, 
Wm. F. Nolker, C. O. Baxter, J. 
M. Beck and Thomas F. Walsh. 

Hess & Moog, brick manufactur- 
ers at St. Cloud, Minn., have dis- 
covered a bed of clay that is well 
adapted to making pressed brick. 
They contemplate putting in a plant 
soon to manufacture pressed brick. 

A bill to encourage the construc- 
tion of macadamized roads in 
towns, and providing that the com- 
monwealth shall furnish ‘steam 
road rollers for that purpose, is be- 
fore the Massachusetts legislature. 

The Frey-Sheckler Co., Bucyrus, 
O., have closed recent contracts 
with the Galesburg Brick and Terra 
Cotta Co., of Galesburg, fl.: J. F. 
Cubbins, of Memphis, Tenn., and 
the Park Fire Clay Co., Pittsburg, 
Pa. 

The price of paving brick has ad- 
vanced at Chicago, to $18 per 
1,000. It was formerly $16 per 
1,000. This is believed by many 
to be but the first step toward a big 
advance in the price of pure shale 
brick. 

The Chambers’ Brothers Co., 
Philadelphia, have made recent 
sales, as follows: Brick machin- 
ery, Chattahoochee Brick Co., At- 
lanta, Ga.; W. G. Bush & Co., 
Nashville, Tenn.; Purington-Kim- 
bell Brick Co., Chicago, Ill. Stiff- 
tempered brickmaking machinery, 
Druid Brick Co., Baltimore, Md.; 
James Flory, Downington, Pa.; 
Jacob Morris, Bridgeport, Pa. New 
machinery is being prepared for 
Budd & Brother, Camden, N. J. 


Erie, Pa., will, in all probability, 
have two sheet asphalt plants this 
summer. V.D. Eichenlaub will 
handle California asphalt, and Hen- 
ry Mayer is investigating the as- 
phalt discovered in the Indian Ter- 
ritory. 

Mr. John R. Hardin, Newark, 
N.J., has been appointed receiver 
for the New York Filter Company. 
The failure to realize on a debt of 
$134,000, due from the city of New 
Orleans, for its water supply, is 
the cause of the company’s fail- 
ure. 

Articles of incorporation have 
been filed at Chicago, by the Her- 
sey Construction Company, which 
will engage in general construction. 
Incorporators: Will H. Clark, 
Howard M. Carter and James F. 
Hutchinson. Capital stock, $35,- 
OOO. 

Recent orders for brick machines 
have been placed with the Decatur 
Leader Manufacturing Co., De- 
eatur, Ill., from Hutchinson, 
Minn., Duncan, Ill., and Hooper, 
Neb. For a grinder, from [lliopo- 
lis, Ill. For a grinder and auto 
matic cutter, from Austin, Minn. 

Messrs. Clark & Connolly, con- 
tractors, have made an offer to the 
board of public works, at Toronto, 
Canada, whereby they will, if guar- 
anteed five miles vitrified brick 
paving, spend $50,000 in establish- 
ing an industry for the manufact- 
ure of vitrified brick equal to the 
best American paving brick. 

The new tile works at Richmond, 
Ohio, have been incorporated with a 


capital stock of $25,000. Incor- 
porators: Charles P. Kramer, 
Frank C. Cain, George U. Chase, 


Albert Weed and Irving E. Her- 
shey, of Cleveland. The new com- 
pany also assumes control of the 
Grand River Tile Works, and will 


begin operating them at once. 
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PAVING. 


New paving specifications have been 
adopted at Sandusky, O., which provide 
for brick,block brick, stone, asphalt block, 
rock asphalt and sheet asphalt. 


Bills have been introduced in the Senate 
at Albany, N. Y., requiring a guarantee of 
one or more years on asphalt pavements 
laid in Brooklyn, and allowing Brooklyn 
street pavements to be of stone, asphalt, 
brick, or macadam. 


A composite pavement has been con- 
structed between the tracks of the Market 
Street Railway Company, on Twenty-sec- 
ond street, at San Francisco, Cal. This 
pavement is composed of blocks of wood 
four inches wide, four inches thick and from 
ten to twelve inches long. The blocks are 
soaked in tar, then placed on an eight- 
inch concrete foundation, and a mixture 
of tar and gravel is poured over the whole, 
and on this suface of tar is a half-inch 
layer of hot asphaltum. 


The Tobin law, which was given in full 
inthe November number of PavinG AND 
MunicrpaL ENGINEERING, Will be provided 
with an amendment by Representative 
Tobin, the father of the bill, who claims 
that the bill was never intended to include 
street work. If the passage of the amend- 
ment is secured work will begin at once 
on about four millions of paving blocks, 
the contract for which is let, and other ex- 
tensive contracts will be given out as soon 
is a definite decision is reached. 

CONTEMPLATED WORK. 

The paving of Belle street is contempla- 
ted at Alton, III. 

Mulberry street, Williamsport, Pa., is to 
e paved with asphalt. 

Union street, Schenectady, N. Y., is to be 
paved with sheet asphalt. 

Brick paving is contemplated at Alex- 
andria, Ind., for this year. 

4 number of streets at St. Paul, Minn., 
require repaving this year. 

Street paving is being agitated for the 
business streets at Athens, Ga. 

Paving is contemplated for the principal 
streets of San Luis Obispo, Cal. 


An ordinance has been passed at Erie, 
Pa., for paving E. Eleventh street. 


The question of paving Belmont street 
is being considered at Carbondale, Pa. 

Street paving has been proposed for the 
business thoroughfares of Meridian, Miss. 


The council at Joliet, I1l., has ordered E. 
Cass, E. Jefferson, and E. Washington 
streets paved. 

An ordinance has been passed at Arcola, 
[ll., which provides for paving Main street, 
from Walnut to Pine. 


Ordinances have been passed at Strea- 
tor, [ll., for paving E. Hickory, N. Monroe 
and N. Illinois streets. 


An asphaltic pavement will be con- 
structedon Second street, from Parcells to 
Louisa, i. Pomona, Cal. 

The citizens of Union City, Ind., have in 
contemplation the improvement of Colum- 
bia, Oak and Pearl streets. 

Bowman street, from N. Market to Spink 
street, will be paved with vitrified re- 
pressed brick, at Wooster, O. 


A new pavement will be constructed on 
Thames street, from the post-office to 
Bridge street, at Newport, R. I. 


Ordinances have been approved at Kan- 
sas City, Mo., for paving Oak street, from 
Twelfth to Eighteenth, with brick. 


A vitrified brick pavement will be con- 
structed in Bellevue avenue, from Willow 
to Prospect street, at Trenton, N. J. 


Ordinances have been recommended at 
Pittsburgh, Pa., for paving and curbing 
Mellon street, and paving Essex alley. 

A number of streets in St. Lawrence 
ward, Montreal, Canada, are recommended 
as requiring macadamizing and repairing. 


A petition has been filed at Perth Am- 
boy, N. J., for paving Fayette street from 
the New Brunswick turnpike to the sound. 


Paving is favored at Albany, N. Y., for 
State street, from Broadway to Quay, and 
for Hudson avenue, from Eagle to Broad- 
way. 

The city council at Moline, IIl., has 
adopted ordinances providing for the con- 
struction of 28,080' lineal feet of side- 
walks. 

The passage of a bill bonding the town 
of Scarsdale, N. Y., to macadamize the 
post road and other highways is being dis- 
cussed. 
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The board of public works, Pittsfield, 


Mass., will ask for an appropriation of 
$80,000 for streets, sidewalks, drain- 
age, etc 


A petition 
for paving 
wood avenue 
tailroad. 


has been filed at Toledo, O., 
‘entral avenue, from Colling- 
to the Michigan Southern 


Plans have been completed for the ex- 
tension of the pavement on Main street, 
from East river to the city limits, at Green 
Bay, Wis 


An issue of $1,000,000 forty-year bonds, 
is under consideration at Springfield, Mass., 
for the construction of roadways and 
boulevards 
have been 
Q., for paving Cen- 
vitrified brick, 


Declaratory resolutions 
passed at Springfield, 
ter street with 
asphalt blocks. 


blocks, or 


Resolutions have been adopted at Cin- 
cinnati for paving, with brick, Congress 
avenue, from the Little Miami depot to 
Kellogg avenue 


The property-owners on Market, Garden, 
Academy and Washington streets, Pough- 
keepsie, N. Y., have petitioned for the pav- 
ing of those streets. 


\ brick pavement on a concrete founda- 
tior been recommended for EKighth 
street, from Grand avenue to Wells street, 
at Milwaukee, Wis. 


has 


The property-owners along Fourth St., 
between Main and Bush, Santa Ana, Cal., 
contemplate paving with porphyry blocks, 
with porphyry gutters. 


{ resolution has been passed, at Santa 
Rosa, Cal., for paving Fourth street, with 
basalt. Other improvements are also con- 
templated by the council. 


A mile or more of brick paving is con- 
templated at Canton, Ill., for this year. A 
petition has been presented for paving, 
1,691 feet of E. Chestnut street. 


Butler street, from Edgewood avenuego 
Jenkins street, will be paved with vitrified 
brick, and from Jenkins street to Decatur 
with Belgian blocks, at Atlanta, Ga. 


Harvey Linton,city engineer at Altoona, 
Pa., writes that paving, this year, will not 
be entered into largely, and the little that 
is done will be confined to asphalt and 
brick 

The members of the board of public 
works, at Jackson, Mich., favor the paving 
of sections of E. Main, Mechanic, Jackson, 
Francis and Cooper streets, and Wildwood 
avenue. 

Westfield, N. Y., voted February 12 to 
bond the town for $35,000 for the purpose 
of macadamizing certain roads diverging 
from the Amboy road and not under the 
control of the county. 


Action is being taken by the city coun- 
cil at Lockhaven, Pa., for ascertaining the 
cost of street paving and the material best 
adapted to the purpose. The principal 
streets of the city will be paved. 


C. A. Alderman, city engineer at Eau 
Claire, Wis., writes that the subject of 
paving is being seriously discussed for 
the city. Brick and macadam are being 
considered, it having been decided that 
cedar blocks are too perishable. 


East Mulberry street, from Main to 
Robinson, a total length of 2,760 feet, will 
be paved with brick at Bloomington, III. 
Other streets to be paved during the 
spring andsummer are: W. Washington, 
800 feet; McLean street, 6,000 feet. 


The board of public works, Detroit, Mich., 
recommends the repaving of streets, with 
estimates as follows: Brick, Michigan av- 
enue, $50,000; granite or Medina, River 
street, $12,000; cobble, Atwater street, $5,- 
300; cedar, St. Aubin, $13,500; High, $18,- 
000; Montealm, $7,000; Twelfth, $5,000. 


The common council at Utica, N. Y., has 
determined to pave Mohawk street, from 
Broad to Arthur, with asphalt. Petitions 
have been presented by property-owners 
for the following: Hobart street, 1,653 feet, 
asphalt; Elm street, 4,350'6 feet, asphait; 
Seymour avenue, 2,730 feet; Varick street, 
850 feet. 


Plans, specifications and estimates have 
been submitted, at Racine, Wis., for paving 


Main street, from Sixth to Fourteenth 
street. The estimates are made on three 
different materials and are as follows: 


3rick, on brick foundation, $47,613.50. 
brick, on concrete foundation, $56,613.50 ; 
asphalt, $58,258.50; cedar blocks, on plank 
foundation, $24,194.50: cedar blocks, on 
concrete foundation, $34,839.50. 


Ordinances for brick pavements have 
been referred to the street committee, at 
Peoria, Ill.,as follows: Crescent avenue, 
from Main to Hamilton; E. Park Place, 
from Third avenue to Park Place; Missouri 
avenue, from Illinois avenue to Nebraska 
avenue; Hamilton street, from Monroe to 
North; Fourth avenue, from Franklin 
to Spencer; W. Park Place, from Third 
avenue to Park Place; Park Place, from 
Sanford to Fisher; Ravine avenue, from 
Knoxville to Buckner avenue. 

CONTRACTS TO BE LET. 

3ids will soon be asked for paving South 
Park street, at Streator, Ill. 

3ids are advertised for paving Falls and 
Main streets, at Niagara Falls, N. Y. 

Sealed proposals will be received at Ma- 
rion, O., until March 14, for the improve- 
ment of sundry streets. 

Sealed proposals will be received until 
March 11, at Monroe, Mich., for paving 
Front street with vitrified brick. 
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Sealed bids will be received until March 
2. at Peoria, Ill., for paving with brick 
sundry alleys, streets and avenues. 


Sealed proposals are invited at San- 
lusky, O., until March 6th, for paving Wa- 
er street, from Franklin to Lawrence, 
vith brick. 


Bids will be received at Anderson, Ind., 
by the board of turnpike directors of Mad- 
ison county, until March 2\1st, for furnish- 

ig gravel for the repair of free gravel 
roads in said county. 


Bids are invited at Worthington, Ind., by 
1e board of commissioners of Greene 
county, until March 7th, for furnishing 
the materials, and the construction of the 
Worthington and Fairplay Free Gravel 
Road. 

Bids will be received until March 5th, 
at Terre Haute, Ind., for the improvement 
of Sixth and One-half street, from Swan 
to Oak, by paving with screened gravel, 
and paving the sidewalks with screened 
gravel, and curbing with stone. 


Sealed proposals will be received until 
March 7th, at Cleveland, O., for paving and 
curbing, as follows: Brick, Crawford road, 
Emmet and Sibley streets, and Giddings 
and Tilden avenues; dressed block Me- 
dina sandstone, Bright, Quincy, and Water 
streets; common Medina sandstone, Sen- 
eca and Superior streets, and Sterling ave- 
nue, 

CONTRACTS AWARDED. 

The contract for macadamizing roads at 
(Antietam, Md., was awarded to James Sny- 
der, of Sharpsburg. 

Currie & Conn, Detroit, Mich., secured 
the contract for furnishing the city with 
cedar blocks at $7.15 a cord. 

The contract for paving Twelfth street, 
at Moline, Ill., was awarded to Edwards & 
Walsh. Galesburg brick will be used. 

Paving contracts have been awarded at 
Decatur, Ill.,as follows: Jackson street, 
Sherry Tuttle, $1.51 per square yard; 
North Edward street, Dempsey & Giblin, 
$1.58 per square yard. 

The contract for paving Mulberry street, 
Syracuse, N. Y., was awarded to Andrew 
F. West, of Buffalo, for $68,158. The mate- 
rial is to be genuine bituminous rock as- 
phalt from Kentucky and Germany. 

C. R. Allen, city engineer at Ottumwa, 
la., writes that the council has just award- 
ed the contract for 7,000 yards of brick 
paving, Galesburg brick, concrete base, and 
composition top filling, at $1.58 per yard. 


SEWERS. 


Since March 1, 1894, 6.4 miles of sewers, 
including house drains, have been con- 
structed in Auburn, N. Y., at a cost of $32,- 
945.90. 


Mr. C. P. Chase, of the Iowa Engineering 
Construction Co., Clinton, Ia., is making 
plans for a complete sewerage system for 
Grinnell, Ia. 

Mr. Gustave Von Leibhause, of Berlin, 
Germany, is inspecting the sewerage sys- 
tems of American cities, for the purpose of 
reporting thereon to the Berlin officials. 


The proposed authorization of an issue 
of District of Columbia bonds to the 
amount of $7,500,000 for the completion of 
a comprehensive sewer system and other 
street and highway improvements, after 
taking the form of an amendment to the 
District appropriation bill introduced by 
Senator Proctor, of Vermont, has been de- 
feated. It is believed, however, that the 
measure will, in time, secure from Congress 
more favorable attention. 


CONTEMPLATED WORK. 
A sewerage system is needed in Colum- 
bia, Mo. 


A sewerage system is contemplated for 
Pekin, Ill. 


A system of sewerage is contemplated 
at Logan, O. 

The sewerage question is being agitated 
at Kingston, N.Y. 

A system of sewerage is contemplated 
for San Mateo, Cal. 


Clinton, N. Y., has voted for a partial 
system of sewerage. 

The sewerage question is being agitated 
at Northport, N. Y. 

A sewer will be constructed in E. First 
street, Los Angeles, Cal. 

A proposition for a belt sewer is being 
considered at Terre Haute, Ind. 

The filtration system of sewerage is 
recommended for Morristown, N. J. 

A petition has been filed at N. Andover, 
Mass., for a sewer on Sargent street. 


An adequate sewerage system is again 
being agitated for Grass Valley, Cal. 

The need of sewerage is said to be the 
most important question in Houston, Tex. 


The estimated cost of the proposed sew- 
erage plan at Oconomowoc, Wis., is $56,- 
512.27. 

New sewers are urged at Hamilton, Ont., 
for Sanford avenue, John street, and Alms 
avenue. 

The construction of a 24-inch brick sewer 
is contemplated at Jersey City, N. J., in 
Waverly street. 

Resolutions have been passed at Wilkes 
Barre, Pa., for sewers, as follows: Park 
avenue, between Park and Hazel streets; 
St. Clement street; Carey avenue. 
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An expenditure of $15,000, for sewer 
pipes, has been authorized by the common 
council at Medford, Mass. 


A sewer will be constructed at Trenton, 
N. J., in Cummings avenue, from Chestnut 
avenue to Anderson street. 


The committee on public works, at Pitts- 
burg, Pa., recently approved ordinances for 
constructing 21 new sewers. 


A petition has been presented at Fort 
Dodge, Ia., for a storm sewer through sec- 
tion 29, Wahkonsa township. 


In a special message to the city council, 
Mayor Latrobe has emphasized the need of 
a sewerage system for Baltimore, Md. 


The council at Joliet, Ill., has ordered 
sewers constructed in E. Cass, E. Jefferson, 
Richards and E. Washington streets. 


The construction of sewerage is contem- 
plated at New Brunswick, N. J., for College 
avenue, Stone, Sicard and Bartlett streets. 


The citizens of Hyde Park, Cincinnati, 
O., are discussing the proposed construc- 
tion of a sewer under the bed of Duck 
creek. 


Plans for the proposed sewerage system, 
at Evanston, Hamilton county, O., have 
been submitted to the state board of pub- 
lic works. 


Legislation has been made at Hyde 
Park, Mass., for the establishment of a 
system of sewage disposal for the Neponset 
river valley. 


Declaratory resolutions have been passed 
at Toledo, O., for cylindrical brick sewers 
in Central, Scottwood, Detroit and Park- 
wood avenues. 


The plans of the new Pappoose creek 
sewer at Muscatine, Ia., show it to be 19 feet 
wide, and 1314 feet in height, inside meas- 
urement. The work will be let in two sec- 
tions. 


A petition has been presented to the 
mayor and council of Roselle, N.J., asking 
for a main outlet sewer from the intersec- 
tion of Third avenue and Walnut street to 
tide water. 


A sewerage commission has been ap- 
pointed at Babylon, N. Y., to secure infor- 
mation on the best system adapted to the 
village and to ascertain the cost of the im- 
provement. 


The reports of the three expert engineers 
have been submitted for the proposed sew- 
ers in the eighth and ninth wards, at Au- 
burn, N. Y., with the results of their in- 
vestigations, and some recommendations 
to Mayor McIntosh. The engineers were: 
J. F. Witmer, of Voorhees & Witmer; Mr. 
Chapman, of Waring, Chapman « Far- 
quhar, and Geo. S. Pierson. 


A number of sewers will be built at 
Bloomington, IIl., this summer, which will 
include two 12-inch sewers on W. Wash- 
ington street, and an 18-inch sewer on 
Morris avenue. 


Harvey Linton, city engineer at Altoona, 
Pa., writes that the contemplated work in 
that city for this year comprises the con- 
struction of a number of pipe sewers, and 
probably 24 miles of intercepting sewer 
in connection with sewage disposal. 


CONTRACTS TO BE LET. 


Bids will be received at Cedar Rapids, 
la., for the construction of sundry sewers. 


Bids will be received until March 12, at 
Mt. Vernon, Ind., for the construction of a 
sewer. 


Sealed bids are invited at Peoria, III., 
until March 12, for constructing the Flora 
avenue sewer system. 


Bids will soon beinvited at West Duluth, 
Minn., for constructing a sewer from Fifty- 
fourth to Fifty-fifth avenues. 


Sealed proposals are invited until March 
15, at Bristol, Conn., for constructing a sys- 
tem of sewers seven miles long. 


Sealed proposals will be received until 
March 19,at Hamilton, O., for building 14 
miles of sewers in sanitary sewer district 
No. 1, and storm sewer district No. 2. 


The time for letting the contract for the 
construction of the Mason drain, at Mt. 
Morris, Mich., has been deferred until 
March 12. The contract for the Wisner 
drain will be let March 19. 


CONTRACTS AWARDED, 


The Bonnie Brae sewer, at Los Angeles, 
Cal., will be constructed by A. 8. Heitchew, 
at 89 cents per lineal foot. 


C. A. Bienert, of Romona, Ind., was 
awarded a contract for the construction of 
sewers, at Sullivan, Ind., for $6,000. 


The contract for furnishing sewer-pipe 
for the next season to Manchester, N. H., 
was awarded to George D. Goodrich, of 
Boston. 


The contract for a complete sewerage 
system at San Antonio, Tex., was awarded 
to James W. Wilding & Co., of Indianap- 
olis. The system will comprise seventy 
miles of sewers, and will cost $324,000. It 
is estimated that it will require more than 
two years to complete it. 


The East Side trunk sewer commission, 
of Rochester, N. Y., has awarded the con- 
tract for the construction of the storm 
overflow sewer, for the fourth, seventh 
and twelfth wards, to Lauer & Hagaman, 
for $22,995.70. The contract for the Flower 
City park sewer was secured by John 
Mauder, for $7,641. 
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The contract for the construction of the 
sewer in First South street, at Salt Lake 
City, was awarded to J. W. Sullivan, for 
$1,751.09. 


WATER-WORKS. 


CONTEMPLATED WORK. 


Denver, Colo., is in need of a newsystem 
of water-works. 

The water-works system at Dalton, O., 
will be improved. 

A plan for a reservoir has been suggested 
at Bloomington, IIl. 

The water-works system, of 
Neb., will be improved. 


Omaha, 


The water-works system at Canton, O., 
is in need of improvement. 


The press at Gallatin, Mo., has pro- 
posed the construction of water-works. 


Glassboro, N. J., will vote on the proposed 
constm@etion of water-works in the spring. 


The water-works question will be pro- 
posed again at Chester, II]., after thespring 
election. 


The system of water-works at Bristol, 
Tenn., will be improved, and a new reser- 
voir built. 


A reservoir, with a capacity of about 3,- 
000,000 gallons has been recommended for 
Jacksonville, Fla. 

The plans for filtration for the improve- 
ment of Philadelphia’s water supply are 
still being investigated. 

The city council at Shelbyville, Ill., is 
contemplating the purchase of a munici- 
pal water and light plant. 


[Immediate action will probably be taken 
at Middletown, N. Y., for better and a more 
adequate supply of water. 


Mr. Hiram Phillips, of St. Louis, has com- 
pleted the plans for the proposed system of 
water-works at Quincy, III. 

A petition was presented to Congress re- 
cently, urging the necessity of the improve- 
ment of the water supply of the District of 
Columbia. 


The water-works question is being agi- 


tated at the following places: Milledge- 
ville, Ill.; Cleveland, Tenn.; Frankfort, 
Kan.; Plano, Tex.; Columbus Junction, 
Ia.; Brocton, N. Y.; Alexis, Lll.; Jas- 


per, Fla. 


The public works commissioners, at Buf- 
falo, N. Y., have recommended that the 
capacity of the tunnel be increased, the 
purchase of a new engine and rebuilding 
the old one,so as to increase their capacity. 
An appropriation of $357,000 will be re- 
quired. 
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The construction of water-works is con- 
templated in the following towns: Indian- 
ola, Neb.; Hanover, Kan.; Demopolis, 
Ala.; Marion Ala.; Mobile, Ala.; Hickory, 
N. C.; Quakertown, Pa.; Perrysville, O.; 
Seymour, Conn.; Senaca Falls, N. Y.; Cer- 
ro Gordo, Ill.; Augusta, Ark.; Cabool, Mo.; 
Greensboro, N. C.; Logan, O.; Union, Mo. ; 
Fort Pierre, 8. D.; Earlville, Ill.; Mineral 
Point, O.; Victor, Colo.; Grand Gorge, N. 
Y.; Waverly, Mo.; Shepard, O.; Straw- 
berry Point, Mo. 

CONTRACTS TO BE LET. 

Bids will be received at Jersey City, N. 
J., until March 25, for a new supply of wa- 
ter. 

Bids are invited, at Toledo, O., until 
March 12, for furnishing cast iron water- 
pipe. 

Bids will be received for 
works system until March 11, at 
ette, Ind. 

Sealed proposals will be received until 
March 11, at Knoxville, Ill., for the con- 
struction of a water-works system. 


the water- 
La Fay- 


The water commissioners at Canandai- 
gua, N. Y., have concluded to advertise for 
proposals for new and complete works. 


Charles A. Ewing, 36 Carlisle Building, 
Cincinnati, writes that the village of 
Evanston will receive bids until March 16, 
for 10,620 lineal feet of 6-inch water pipe, 
and the laying of the same. 


CONTRACTS AWARDED, 


The contract for the construction of a 
system of water-works at Quincy, Fla., has 
been awarded to Charles A. Stookey, of 
Belleville, Lil. 


The U. 8. Engine and Pump Company, 
of Batavia, Ill., has been awarded the con- 
tract for constructing a system of water- 
works at Brightwood, Ind. 

W. H. Fritchman, of New Yo-k City, has 
made a proposition for the construction 
and operation of a water-works system at 
Kaukauna, Wis., which will probably be 
accepted. 

The contract for the water-works system 
at Carrollton, Ky., has been awarded to 
Guild & White, of Chattanooga, Tenn., for 
$18,149. This company secured the con- 
tract for the system at Morganfield, Ky., 
also, for $20,000. 


BRIDGES. 
The bridge question at Melrose, Wis., is 
still under discussion. 
A new iron bridge is contemplated at 
Latham Park, Il., this year. 
A new iron bridge will be built over the 
creek east of Dalton City, Ill. 
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The new bridge over Turkey creek, west 
of Enid, Okla., is to be remodeled. 


\ bridge is contemplated at Freeland 
Mich., over the Tittabawassee river. 


{ bridge is proposed to span the Grand 
river between Brunswick and Carrollton, 
Mo 


4 new truss bridge has been recom- 
mended for Eleventh street, at Chatta- 


nooga, Tenn. 


\ strong bridge will be built across San 
Timoteo creek, on the Moreno road, near 
Redlands, Cal. 


Plans have been completed for a bridge 
on A and B streets, on the South Side, at 
Wilmington, Del. 


A new bridge has been ordered construct- 
ed over the. Little Spokane, on Milan road, 
near Spokane, Wash. 


The bridge across the St. Joseph river, 
between Mishawaka and Elkhart, Ind., 
has been declared unsafe. 


A new approach is declared necessary 
this year at the island end of the Belle 
Isle bridge, at Detroit, Mich. 


The citizens at Louisville, Neb., are en- 
deavoring to get state aid in building a 
new bridge across the Platte river. 


Sealed proposals will be received until 
March 18, at Atlanta, Ga, for erecting a 
steel highway bridge at Broad street. 


The residents of Fair Haven, Conn., 
have petitioned for a new drawbridge over 
the Quinnipiac river in Grand avenue. 


Wilkin county, Minn., has asked the 
legislature to appropriate $2,000 to aid in 
building a bridge across the Red river. 


Bids are invited until March 6, at Platts- 
mouth, Neb., for the erection and comple- 
tion of all pile bridges to be built in 1895. 


A profile is being made of the proposed 
steel bridge for the electric railway, over 
Fox river near Bethesda Park, Waukesha, 
Wis 

A bill has been prepared, calling for an 
appropriation of $25,000 for a new state 
bridge, across Black river, in Carthage, 
N.Y 

\ foot-bridge will be constructed over 
the D,, L.and W. tracks, at its intersec- 
tion with Standart street, at Syracuse, 
N.Y 

The King Bridge Co. secured the con- 
tract for building an iron bridge across 
Crooked creek, near Rushville, Ill., for 
$2,700. 


The contract for the Emerson street lift 
bridge, at Rochester, N. Y., was awarded 
to the Wrought Iron Bridge Co., of Can- 
ton, VU. 


A steel bridge across the Aroostook 
river is contemplated at Washburn, Me. 


The citizens of Hancock, Stevens county, 
Minn., have asked the legislature for $1,000 
to build a wagon bridge across the Chippe- 
wa river. 


An appropriation of $5,000 has been 
asked of the Minnesota legislature to build 
a bridge across the Mississippi river at 
Elk river. 

The contract for building the iron bridge 
over Swan creek, at Perry street, Toledo, 
O., was awarded to the Toledo Bridge Co. 
for $26,000. 


The contract for an iron bridge over the 
Homochitto river at Natchez, Miss., was 
awarded to the King Bridge Co., of Cleve- 
land, for $4,999. 


Four plans have been submitted to the 
council at Superior, Wis., for a bridge over 
Howard’s Pocket. The cost ranges from 
$71,000 to $140,000. 


Legislation has been made for the con- 
struction of a bridge across the Kickapoo 
river at the Front creek junction, near 
Soldiers’ Grove, Wis. 


The contract for building the new draw- 
bridge over the Warrior, at Tuscaloosa, 
Ala., was awarded to the Massillon Bridge 
Company, for $39,400. 


C. A. Alderman, city engineer at Eau 
Claire, Wis., writes that the Menomonee 
street bridge is being rebuilt. J. F. Hans- 
com has the contract. 


The commissioners of Lane county, Ore- 
gon, havein contemplation the construc- 
tion of a bridge across the McKenzie river, 
above Hendricks’ ferry. 


A bill has been introduced in the Texas 
legislature for an appropriation of $12,500 
for constructing a bridge over the Gunni- 
son river, at Rockefeller. 


Plans are being made for the proposed 
construction of a new bridge over the 
northern inlet near the English building, 
in Jackson Park, Chicago. 


The Wrought Iron Bridge Company, 
Canton, O., was the lowest bidder for the 
construction of a new bridge over the 
Mosquito creek, at Niles, O. 


A bill has passed the New York legisla- 
ture, appropriating $9,500 for the construc- 
tion of a wrought iron bridge over the 
canal, at Mill street, in Buffalo. 


Sealed proposals are invited at South 
Bend, Ind., until March 14, for the con- 
struction of a stone, or stone and brick, 
arch culvert over Wenger creek. 


The Indiana Bridge Company, Muncie, 
Ind., was awarded the contract for the 
construction of a bridge across Cedar river, 
near Muscatine, Iowa, for $10,260. 
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Sealed proposals will be received at 
Nebraska City, Neb., until April 5, for the 
construction of all bridges that may be or- 
dered for one year, in Otoe county. 


A new wagon bridge is proposed at Mc- 
Connellsville, O., to span the Muskingum 
river, and to replace the present structure 
at that point, which is considered unsafe. 


A new bridge will be built over the rail- 
road tracks at Twelfth street, St. Louis, 
Mo. The city has in contemplation the 
building of a free, or a nominally free, 
bridge. 


An effort is being made, at Utica, N. Y., 
to secure the erection of a lift or hoist 
bridge in place of the present stationary 
bridge across the Erie canal at Washing- 
ton street. 


A bill has been introduced in the Minne- 
sota legislature asking an appropriation 
of $8,000 for the construction of a wagon 
bridge across the Mississippi river at Ait- 
ken, Minn. 

A favorable report has been made by 
the United States Senate upon the pro- 
posed construction of a bridge over the 
Mississippi river between St. Louis and 
East St. Louis. 


The contract for building the bridge 
across the Wisconsin river, near Lone 
Rock, Wis., was awarded to the Wisconsin 
Bridge Company, for $17,000. The bridge 
will be 395 feet long. 


The board of commissioners at Ft. 
Wayne, Ind., have decided upon a new 
bridge across the St. Mary’s river, on South 
Broadway. The estimated cost of the pro- 
posed bridge is $11,000. 


The contract for the sub-structure of the 
Washington street bridge, at Frankfort, 
Ind., was awarded to John A. Ross, for 
$3,648.95, and the superstructure was 
awarded to the Lafayette Bridge Com- 
pany, for $3,169. 


A bill to appropriate funds to build a 
bridge across Rum river, in Mille Lacs 
county, is before the Minnesota legislature. 
\ bill is also pending for an appropriation 
of $15,000 to build a bridge across the Zum- 
bro river, in Olmstead county. 


The Montreal Bridge Co., Montreal, 
Canada, are inviting civil engineers and 
bridge builders to send in plans and esti- 
mates for the steel superstructure of the 
proposed bridge across the St. Lawrence, 
at Montreal. Plans will be received until 
May 15. 


A new bridge will be constructed over 
Angela street, at South Bend, Ind., by the 
Michigan Central Railway Co. A stone 
bridge will be built over the Wenger creek, 
on Vistula avenue, and a bridge is being 
agitated to cross the river at Sample 
street. 
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A measure appropriating $33,000 for a 
new steel bridge over Gwynn’s Falls, on 
Wilkins avenue, has been submitted to the 
city council at Baltimore, Md. A resolu- 
tion has also been offered appropriating 
$10,000 for the construction of a steel foot 
bridge over the tracks of the B. and O. at 
the foot of Fulton avenue and connecting 
with Carroll Park. 


PUBLIC PARKS. 


A park is being agitated for Hope, Ark. 


The park commissioners at Holyoke, 
Mass., contemplate the improvement of 
Dingle park 


A new park, Indian Mound, will be 
opened to the public in the spring, at 
Hannibal, Mo. 


The park commissioners at Scranton, 
Pa., have in contemplation the extension 
of Nay Aug park. 


The board of park commissioners, Roch- 
ester, N. Y., are endeavoring to acquire 
more land for park purposes. 


A park will probably be established, by 
the government, on Missionary Ridge, 
near Sherman Heights, Tenn. 


The maps and plans prepared by O. F. 
Dubois, C. E., for the park at Birket’s Hol- 
low, Peoria, Ill., have been approved. 


Plans are being considered by the park 
commissioners at Cambridge, Mass., for 
the improvement of Winthrop square. 


The park and boulevard commission, at 
Detroit, Mich., will ask for $169,250 this 
year for the improvement of Belle Isle. 


The map of the proposed new park sys- 
tem for Troy, N. Y., shows an elaborate 
chain of parks connected by a boulevard. 


Chelsea park, Kansas City, Mo., has 
been purchased by the Metroplitan Street 
Railway Company, and will be improved. 


Plans have been made for the improve- 
ment of the public square, at Tyler, Texas, 
which will convert it into a beautiful park. 


The directors of the Chamber of Com- 
merce at Pittsburg have decided adversely 
on the issue of $1,750,000 of bonds for park 
improvements. 


The old Lincoln homestead in Larue 
county, Ky., has been purchased by an as- 
sociation at Hodgenviile, and will be con- 
verted into a public park. 

The Appomattox National Park Associa- 
tion has been organized at Lynchburgh, 
Va., and a vigorous effort will be made for 
the preservation of the historic grounds, 
which will, within all probability, be made 
into a National park. 
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The establishment of a park is contem- 
plated by J. A. Rhomberg, at Dubuque, 
lowa. 


The projects for parks at Philadelphia, 
involve the expenditure of over $500,000. 
In the Thirty-fifth ward, land will be taken 
for the Disston Park, League Island Park, 
Susan Gorgas Park, and Westmoreland 
Park. 

The plan of the Essex park commission, 
at Newark, N.J., comprises the creation of 
a system of parks throughout the county, 
to embrace its best natural features, and 
to be connected by parkways. In the 
densely settled neighborhoods will be rec- 
reation grounds, and the river front is to 
have a promenade, with landings for pleas- 
ure boats. The estimated cost is $2,000,- 
000, and bonds will be issued from time to 
time until the improvements are made. 


The residents in the West Side Suburbs 
of Chicago met recently to consider plans 
for an extensive park system to extend 
along the Des Plaines river. The plans in- 
volve a line of parks in the town of Cicero, 
on both sides of the Des Plaines river, the 
connecting boulevards to follow its banks. 
The West Park system was created by 
the legislature in 1869,and at that time 
was intended to connect the boulevards of 
the West Park system onthe north with 
the Lincoln Park system, and on the south 
with the South Park system. The West 
Park board now urges that $900,000 bonds 
be issued for the completion of the park 
and boulevard system as contemplated. 


STREET LIGHTING. 


{ municipal electric lighting plant will 
be established at Albany, N. Y. 


The electric light plant at Winchester, 
Ind., has burned. Loss, $20,000. 


Anelectric light plant will be established 
at the Catholic University, at Washing- 
ton, D.C. 


Sealed proposals will be received until 
March 19, for lighting the city of White- 
water, Wis 


Sealed proposals will be received at Me- 
ridian, Miss., until March 21, for lighting 
the streets with electricity. 


Eleetric light plants are contemplated 
at the following places: Smithville, Ga.; 
Greensboro, N. C.; Union Springs, Ala.; 
Columbia, Ala.; Sabetha, Kan.; Lynch- 
burg, Va.; Vinton, Ia. 


STREET RAILWAYS. 


An electric road is contemplated at Fair- 
view, Mass. 

An electric line is proposed at Sioux City, 
la., to extend to South Sioux City and 
Dakota City. 


The Central Wisconsin Electric Railway 
Company has been organized at Oshkosh, 
Wis., to build an interurban road, between 
Oshkosh and Kaukauna. 

The citizens of Knoxville, IIl., are agitat- 
ing the question of a street-car route to 
connect it with Galesburg. 

A company is being organized in New 
London, Conn., to build an electric road be- 
tween New London and Norwich. 

Bids and specifications are wanted at 
Clarksville, W. Va., for building five miles 
of track, and for furnishing about six 
horse cars capable of accommodating fifty 
people each. 


MUNICIPAL BONDS. 


Bids are invited until March 18, at Cald- 
well, Idaho, for $18,000 water-bonds. 

Proposals are wanted for $100,000, 5 per 
cent. road bonds, Athens, O., until March 8. 

Bids will be received until March 4, at 
Abbeville, Ga, for $10,000 of 6 per cent. 
bonds. 

Bids will be received until March 12, at 
Sioux Falls, 8. D., for $23,000 registered 
county warrants. 

3ids will be received until March i2 for 
the purchase of $23,000 of county bonds, at 
Sioux Falls, S. D. 

Bids will be received until March 8, at 
Athens, O., for the purchase of $100,000 of 
5 per cent. bonds. 

Bids are invited until April 1, at Ban- 
croft, Ia., for the purchase of $4,200 of 6 per 
cent. water-works bonds. 

Bids are invited at Ashland, O., until 
March 5, for the purchase of $45,000 of 5 
per cent. water-works bonds. 

Bids are invited, at Lafayette, Ind., un- 
til Mareh 1], for a loan of $225,000 to re- 
fund the water-works bonds which become 
due June 1, 1895. 


SEALED PROPOSALS. 
a a 
WATER-WORKS. 

Sealed proposals will be received at the office of the 
Auditor of Muscatine county until 12 o’clock noon, 
on Tuesday, March 19, 1895, for the furnishing of all 
material and labor necessary for the completion of 
a water-supply system to be constructed at the 
County Farm, which supply system shal] conform 
to the plans and specifications now on file at the 
office of the County Auditor. 

All proposals must be accompanied by a certified 
check for $100, which shall serve asagood and 
sufficient guarantee that the bidder will, if awarded 
the contract, enter into such contract and furnish 
bond in the sum of $1,000 for the faithful perform- 
ance of the contractto be entered into, otherwise 
forfeited to the county. 

The board of supervisors reserves the right to re- 
ject any or al! bids. 

Dated at Muscatine, lowe, this 18th day of Feb- 
ruary, 1895 

s EDWARD C. STOCKER, County Auditor. 
PAVING. 

Sealed proposals will be received by the Street 
Committee of the city of Beverly, New Jersey, until 
12 o'clock noon, on Wednesday, March 6, 1895, for 
paving the roadway of all that portion of Cooper 








